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Meeting (1SS5) will take place in London, on Tuesday, 
tho 7th July, at 11 o’clock, in the Lecture Theatre of the 
City Guilds of Loudon Central Institute, Exhibition 
Rond, South Kensington, adjoining the International 
Inventions Exhibition. 

The order of business will he :—Report of Council, 
Election of Ullice Rearers, ami President’s Address. 

After mi adjournment for luncheon, Mr. Frederick 
Siemens will rent! a paper—“On heating regenerative 
gitH furnaces by radiation from Haute, and on a producer 
to supply gas specially suitable for that purpose, and 
for the recovery of bye-products.” Discussion on this 
important subject is invited. 

In the evening tho members will ditto together at tho 
Freemason’s Tavern, Great Queen Street. Application 
for tickets should he made at an early date on tho 
form inserted. 

On Wednesday, Sth July, a visit will bo liaitl to 
Messrs. Jiivnson\'k Co.’s Paper Mills, St. Marys Cray 
(L.U. & D.'lty.). Messrs. Joynstm & Co. will kindly 
provide luncheon. If possible, and prior to this, arrange¬ 
ments will ho inmlc to enable members to inspect Messrs. 
Orlando Jones & Co.’s Starch Factory, Rattorsca. 

In tho evening thcro will ho a Conversazione and 
Reception by the President of the Chemical Society, Dr. 
lhi”o Muller, F.ll.S. ; the President of tho Institute of 
Chumistry, Dr. W. Odling, F.ll.S. ; and tho President of 
Dio Society of Chemical Industry, Dr. W. II. Perkin, 
F. U.S., at tho Galleries of the Royal Institute of Painters 
in Water Colours, Piccadilly. 
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Rcckton Gas anil Chemical Works of tho Gits Light anti 
Coke Company; to the Disinfectant Manufactory, at 
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Barkin'', mul the Pumping Station at Crossness, belong¬ 
ing to tlie Metropolitan Hoard of Works; and to the Great 
Docks now being constructed at Tilbury, subject lo the 
consent of the Directors. A commodious river steamer 
will be engaged for this excursion. 

A time-table and detailed programme will he issued 
with the ballot papers and notices of the number of the 
Journal for June. 

Friday has been left unoccupied to adbrd members an 
opportunity to visit the International Inventions Exhibi¬ 
tion. Season Tickets, price I Os. (id., can be obtained 
from the General Secretary of the Society. Members 
only are entitled to this privilege. 

Members are hereby advised that the Subscription for 
18S5 falls due at the beginning of the year, and should 
be paid as soon afterwards as possible. ’The Council has 
decided that after January 1st, JSS.j, the 21)th Bye-law 
will bo strictly enforced, so that Members whose sub¬ 
scriptions are more than four months in nrrenr, will not 
continue to receive the Society’s Journal. 

Inquiries having been made ns to the transactions 
of the Newcastle Chemical Society, the Committee of 
the Newcastle Section have to state that a very few 
complete sets are remaining, mid will be sold to 
members at JL'*2 10s. per set. A number of separate 
volumes can also be had by members wishing to com¬ 
plete their sets, at 10s. per volume (generally three 
years’ issue). Application for these should be made to 
the Local Secretary of the Newcastle Section. 


LIST OP MEMBERS ELECTED MAY 23rd, 1880. 


J. M. Anthony, c/o K. G. Harks, 0, Nelson Street, Bristol, 
mciul merchant. 

Alor. J. Atkinson. II. I.otuloun Square, Cardltl’. analyst. 

I. J. Burr, 15 Garden lteqeh. Calcutta, nnd 13, London 
Street, Edinburgh, soap manufacturer. 

J“?V lip, 11 : us - Southwark Street, S.K, asbestos manufacturer. 

J. If. Hlckctt. Medical College. London Hospital. 12., chemist. 
L. Hrlunt, The Jjiboratory, Crosswells Brewery, Oldbury 

anulyst. ’ J ’ 

William Bratby. Pott Street, Ancouts, Manchester, aerated 
water plant manufacturer. 

T. Lynton Briggs. Star Chemical Works. Wandsworth 
Bridgo ltoud, Pulliam, S.W.. chemical manufacturer. 

J. It. Brinjes, Whitechapel Engine Works, Pleldgale Street, 

E., engineer. 

A. 31. Choync, c/o Messrs. Burgoyno, 1G, Coleman Street, 
L.C., chemist. 

W. Christie, 222, Brunswick Bond, Bromley, IS., sulphate 
ammonia manufacturer. 

11- S'GolH'is, .Messrs. Lnngtou & Co., 230. Upper Thames 
btreot, h.U„ chemist. 

W ?}• Punson, 70, Burlington Street, Liverpool, analyst. 

J. II. Darby, Pemy-Gurth, near Wrexham, ironmaster. 

Oeo. Dobson, Huntshcii, near Cardin; chemicul mium- 
raetiirer. 

iloury Boulton, Lambeth Pottery. S.1C., potter 
m *Xin«.. 11Ur E UI riV Murlhorougli CoUcge, Wilts, schoolmnstor. 

Wh• *>J. Murk J-sUiie, K.C., chemical nianuru mauu- 

.ludoo Money Gltoso, City College, 13, Mirznpore Slrcot, 
Lalcutta. chemist. ' 

T w H U .lmS'! r ?u‘ rt , h n I ' <1,lK0 v!, ll , 1 , ,l,,llcr “ lllilh ' " r ., distiller, 
w'ii’ Vi f 11 V U ,° 1 ' ll ’, nlr >'' Oldham, librarian, 
physics Hc “ t0 "' u,,lvc M>ty Gollege, Nottingham, professor of 

or chl'nlstry ,nC3 ' klnlvor “ lt1 ' College, Cardlir, demonstrator 

"U'/iies^ analyst 1PIUir ’ 8 ’ 1 ‘ ofllIS Ktreut > Sydney, Now South 

faeturliigcfnlmlsi.^ 1>laC °' Cr03a U,,e ’ Sulforl1 ' nmm >- 
preenfortl Green, Harrow. 

student" ^ c ,ar ^ 80n * ^*dd, boutliowmm, Halifax, scicnco 

Kla88 t! work!. I “ <:,lC0r ’ 1>ark 1Iouao ' St. Helen’s, mmmger of plate 
ef C chomIatVy Tll °" IP30, ‘’ Lr,,lvo, '“ lt >' College. Card!If, professor 
ft- w 1 !;,U!? r " 0 ' »onIa Lodgo, West Croydon, chemist. 
seloMostiidm.t ’ LI,urlottu Struul ' J °rtland Pit.ee, W„ 

cliu'mlnal tnaniwu^nliirnfacutror. J,amlr ° Co,,,1,a ">’ “ rialo >' 
coiour inuimfucturor' U ° 1<l0n 11111 Works ’ Sloko-on-Tront, 
WA a,l brower.°"' T1 '° ,Jre " or> '’ Cu8llu strcot - Long Aero, 


CHANGES OF ADDRESS. 

W. T. Alexander, 20, Booth Street, Mosley Street, Man¬ 
chester ; and Crum nock Bank, Victoria Crescent, Kcclcs. 

Jno. Anderson (l/o Glasgow), Curnbroo Ironworks, Coat¬ 
bridge. N.U. 

U. Bindschcdlcr fl/o Bolton), c/o Sock*te pour 1’IiuUistric 
Chhniquc, Basic, Switzerland. 

H. 15. Bunker (l/o Manor Park), 28. WclhcrcII Itond, South 
Hackney, E. 

F. Chesldro (l/o Somerset House), The Patent Ofllcc, Chancery 
Lane, W.C. 

H. Sudden Evnns (l/o Montreal), Department of Inland 
Bcvcnue. Ottawa, Canada. 

15. Fletcher (l/o Liverpool), 57, Gordon Square, London, 

And. IFnddow (l/o Abbey Strcol), 1 Keith Place, Easter Hoad, 
Edinburgh. 

W. Hlbbcrt (l/o Marylebonc), 8, St. Dunstnn’s Rond, Mar¬ 
gravine Gardens, West KcnsinKtnn. S.W. 

S. Horrocks (l/o Manchester), 50,Princo'a Street, Southport, 
Lancashire. 

.1. II. Irvine (l/o Strnthbuni;o), North British Chemical 
Company, Clydebank. Glasgow. 

W. H. Luke (l/o Jersey), Burton Dassctt, Knight's Hill, 
Lower Norwood. S.I5. 

T. II. Leeming (l/o Lee r rcrrncc), Burncston House, Barking 
Road, Plaistow. E. 

Jas. Mackenzie. 21, Shuttle Street. Glasgow. 

E. Iv. Milting (l/o l^eytou), Fuvcr.shum. Kent. 

J. II. Payne (l/o De 1 tun voir Road), New 11111 Hall, West 
Mellon, Rotherham. 

LctfhS. Powell (l/o St. James' Square), 5, Xotting 11 ill Square, 
Campdcn 11 ill, \\ r . 

T. C. Sanderson (l/o Now Cross), 21, Glcnkall Grove, Old 
Kent Rond, S.K. 

A. Scckcndorf (l/o Asldcy Place), 1(5, Mark I>nno. E.C. 

S. Scllon (l/o Kensington). Palace. Club. Westminster. 

V. Perronut Sells (l/o Redhill), The Grammar School, Brad 
ford, Yorks. 

Dr. A. Studer (l/o Manchester), Oltcn, Switzerland. 

G. C\ Thompson (l/o Garnet Hill), 3‘J, Keraland Terrace, 
Billhead. Glasgow. 

Geo. Tunbridtfo (l/o Deprave Road). 7, The Crescent, Kiritf 
Street. Leicester. 

M. W. Williams (l/o lCcnsiiiKton), Qucenwood College, near 
Stockbridtfo, Hants. 

P. J. Winscr (l/o libber Broughton), Bank Quay, Wnrring- 
lon. 


CHANGE OF ADDRESS REQUIRED. 

J. A. Graham, l/o Sherborne 1 /hIko, Wortcr Road, Putney. 
F. T. Schrelber, l/o Hampden Street, Bolton. 


ILonfcon Section. 


Chemical Society’s Rooms, IIuiiunciton House. 


Chairman: BarlilHoward. 

Committee: 

Sir F. A. Abel. B. E. H. Xcwlnmls. 

JL J5. Armstrong. B. Redwood. 

W. Crowder. T. Hoyle. 

C. Graham. John Spiller. 

S. Hall. G. C. Trovvby. 

A. K. Huntington. W. Weldon. 

Jt. Mussel. J, Williams. 

Local Sec. and Treasure)': Thus. Tyrcr, 
Garden Wharf, Church Hoad, Battersea, S.W. 


Meetings, Session JSSi>—Viral Monday in each month 
(unless otherwise indicated). 


Juno 1.—Mosers. Salamon and W. do Vero Mathew—“Tho 
Influence of Phosphates ii]>on Fermcntim; Worts.” Mr. 11. B. 
Yardlev— 14 Additional Nolo on Alumina in Superphosphate.*' 
Aud other papers. 

July.—Thu Annual General Meeting. 

Notices of papers and coiiuuunicalionB for the meetings lo he 
sent to the JiOeal Secret ary. 

Meeting held May .{, IS SC). 


COMPOSITION AN]) MANUI1TAL VALUE OF 
FILTER-DRESSED ,SEWAGE SLUDC1E. 
(Caper by Frof. Muxjto, D.Sc., read Jan. [>, 1885.) 


DISCUSSION. 

The nmnunal valuo of filtor-iircsscd sownge, ns 
estimated by Professor Mumo, was in no somko 










>!ny 29, 1885.] THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY". 


303 


disputed. The discussion by Messrs. Stanford, 
Coleman and Tyrer, was chiefly on the condition of 
the cake>whcn turned out, and on the fact that the 
manorial value was so low as to preclude its use where 
much expeuso had to bo added to alter its physical 
conditions of clogginess and moisture (the latter being 
put at oO per cent.), or in transporting the product 
considerable distances. Messrs. Johnson and Hutch¬ 
inson contended that it was at least as valuable as 
farm-yard manure under ordinary conditions, and 
that the mere mechanical question of comminu¬ 
tion was practically accomplished by new modifi¬ 
cations of disintegration machines which they were 
applying. 

-«****m*«^v- 


ON THE PERCENTAGE OF SULPHUROUS 
ACID IN AQUEOUS SOLUTIONS OF 
VARIOUS SPECIFIC GRAVITIES. AND 
ON ITS DETERMINATION THEREIN. 

11V W.M. B. dimes AN 11 A. SHEABElt. 

In the course of last year, we had the honour of 
bringing before the notice of the Society some re¬ 
searches we had made with the view of arriving at 
a more nccuratc and speedy method of estimating 
the amount of sulphurous acid when in combination 
with bases, and the general result of our work may 
be briefly summed up as follows We found that 
it was necessary that the sulphite should be added 
to the iodine solution, and not the iodino to the 
sulphite, and that instead of diluting with water 
down to the percentage of '05 per cent, of SO-, as 
recommended by Runsen, it was unadvisable to use 
any water at all, but simply to place the weighed 
solid or liquid body straight into an excess of deci- 
nnrmal iodine solution. The results we obtained in 
this manner were so satisfactory, and so concordant 
with those obtained by the much more tedious gravi¬ 
metric process, that we resolved to make a further 
research as to whether the same method could be 
applied to the estimation of tho acid itself in the 
free state. A considerable number of preliminary 
trials having shown us that the determination was 
as correct in the bitterns in the former case, we finally 
resolved, as a crucial test, to use the pure condensed 
sulphur dioxide ns a means of comparison. The gas 
(SO-) employed, was deprived of moisture bypassing 
it through a tube 10ft. long, tilled with small Hints 
continually kept wetted with concentrated sulphuric 
acid, and after being liquefied it was redistilled under 
pressure in glass vessels, and sealed up in small glass 
bulbs previously tared without any exposure to the 
nir. In this form tho sulphur dioxide appears to bo 
almost chemically pure, the only impurity that could 
be found being a mero trace of hydrocarbon oil 
derived from the lubrication of tho pump with which 
its condensation was effected. Tho glass bulbs, hold¬ 
ing from throo to lour grammes, being weighed, were 
broken under a slight excess of pure dccinormal 
iodine solution, contained in a stoppered bottlo to 
avoid any possible loss of gas, tho amount of excess 
being then determined as usual with thiosulphate. 
The mean percentage of SO- obtained was !)!)'G8 per 
cent., and as this entirely confirmed our previous 
results, wo resolved to construct a table showing tho 
amount of this acid in its solutions of varying specific 
gravity, especially ns from various cogent reasons we 
were led to doubt tho accuracy of tho ouiy tables 
wo have been able to find as having been made by 
previous observers. These tables, which are sub¬ 
joined for the sake of comparison, are threo in 
number—viz., thoso given by Anthon, Gnutior and 
Wagner, and if. Scliilf. As regards the lirst of these, 


. I 


it appears probable from Anthon’s remarks that ho 
prepared Ins acid by suspending calcic sulphite in 
water, adding the theoretical amount of sulphuric 
acid to it, and agitating till decomposition was per¬ 
fect, after subsidence of the calcium .sulphate the 
supernatant clear fluid, was decanted ; if this is the 
case, it is not wonderful that his figures are wide of 
the truth. With regard to Gautier and Wagner’s 
figures, we have not been ablo to find what method 
ol estimation was adopted ; it may have been a 
gravimetric one, or Bunsen’s mode may have been 
employed. They agree, however, better with our 
own results than the others, though there seems to 
bo a constant error throughout them, leading to 
nearly all the figures for the amount of SO- being 
too low for the respective specific gravities.” This 
might be expected if Bunsen’s method was adopted, 
the free oxygen in the large amount of water, even 
when long boiled, tending to lower the actual per¬ 
centage of SO-. A glance at SchifPs figures will 
show that they arc simply absurd. They appear to 
be derived from some erroneous theoretical calcu¬ 
lations founded—or rather unfounded—upon data 
given by Bunsen. The results of a very large num¬ 
ber of trials, conducted with every precaution that 
offered itself to our consideration, lend us to pro¬ 
pound the following very simple law of tho ratio 
between any given percentage of sulphur dioxide 
in an aqueous solution nt I.V4* C., 7G0inm. and its 
specific gravity — viz., that under the foregoing 
conditions, the percentage of SO-, multiplied by 5, 
gives the specific gravity of tho solution over and 
above 1000. Thus, for instance, a solution con¬ 
taining 1 per cent, of SO- has a gravity of 1005, 
one of 5 per cent, n gravity of 1025, one of 10 per 
cent, a density of T050, and so on ; so that, on the 
other hand, if we know tho specific gravity, wo can 
of course at onco tell the percentage of SO-, pro¬ 
vided that this is the only body present to influence 
the density. Whether this law bo absolutely correct 
or not, is, of course, uncertain ; but it is undeniable 
that tho experimental results exhibit an extraordi¬ 
nary agreement with thu theoretical figures, and 
that for all practical purposes it may bo assumed 
to bo so. 

The following detaijs of the preparation of tho 
varying specific gravities of the acid solutions, and 
tho volumetric solutions employed, will serve to 
indicate the precautions that were observed by the 
authors:—I. The purest re-sublimed iodino obtain¬ 
able was rubbed to a fine powder with excess of puro 
potassium iodide,and re-sublimed in the usual manner, 
it was then fused into n solid cake, and allowed to 
cool in a closely stoppered vessel. This fusion occa¬ 
sioned considerable loss, hut it is tho best way of 
obtaining the iodine in an absolutely dry condition, 
and the compact fused pieces are less subj'ect to 
change during tho operation of weighing than tho 
micaceous scales which ordinary re-sublimed iodino 
usually occurs. The title of the iodino was but 
slightly altered by this treatment; in fact, tho only 
impurity in tho original iodine appeared to bo traces 
of insoluble matter ami moisture. Still, when this 
iodino was titrated in tho usual way, it was always 
found that tho weight indicated was slightly less 
than tho actual amount. Tho cause of this was 
investigated, and found to consist in tho fact that 
tho purest obtainable potassium iodide contains a 
traco of caustic potass or potassium enrbonato, or 
at any rate destroys a trace of iodino. When this 
was compensated for, the iodino was found to ngreo 
absolutely with sodium thiosulphate, which was 
twice rocrystallised,. specially granulated and air- 
dried till no adherence was obsorvablo in tho 
particles of tho salt. Two grams of potassium 
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bicnrbonato were added to each litre of the thiosul¬ 
phate solution, as recommended by Molir, and the 
solution will, with this addition, keep for months 
with its titre absolutely unaltered if it be preserved 
in a cool place and in the dark. If kept in the light 
it speedily changes. A daily experience, extending 
over some years of work, enables us to speak confi¬ 
dently as to the unalterability of the iodine solution 
when pure materials are made use of. Verified 
burettes, with Erdmann’s floats, reading easily to 
less than ,V of a cc., were employed. The observers 
worked simultaneously, but with different balances, 
weights and burettes. Each observation was made 
at least six times, and the mean taken, in many 
instances—i.e., in those about the specific gravity 
of 1040, as many as fourteen to fifteen different trials 
were made. The specific gravities were all obtained 
by direct weighings in 100-gramme flasks on lteg- 
nault’s principle, no hydrometers being trusted to. 
(The small hydrometer seen inside the flask in the 
engraving, served merely ns an approximate guide 
to the progress of the saturation.) Particular atten¬ 
tion was given to the distilled water employed, as it 


the neck. Afterboilingstrongly for nearly three hours, 
it had decreased till it occupied a space about repre¬ 
sented by the dotted lines in the figure, the steam 
passing away freely from the tap W, which whs dis¬ 
connected from the second flask Cl. At this period, 
without stopping the boiling, the sulphur dioxide 
was turned on from the syphon F, and not till this 
had saturated tho boiling fluid was the lamp removed 
from under the flask A. The tap W was then con¬ 
nected to the second washer G, and the stream of 
gas maintained without the least intermission till the 
desired degree of saturation was attained at the 
normal temperature. This was reached in about 
twelve hours, when the lamp was replaced by a 
vessel of water supplied from the main, which en¬ 
abled the temperature to be kept constant. This 
was noted by means of tho thermometer 1?. The small 
delicate hydrometer 0 gave the approximate specific 
gravity. The stream of gas still continuing, the 
upper part of tho vessel A was of course full of 
gaseous SO,. To preserve tho aqueous acid during 
the experiments, light purified petroleum oil was 
now allowed to How in upon the surface of tho acid 



had long been observed by the authors that an ex¬ 
tremely small quantity of a base increases in a 
remarkable manner tho apparent solubility, and 
hence the percentage of sulphurous acid. As an 
instance of this, it may bo mentioned that if an 
excess of barium sulphite be suspended in water, 
the solution, under the influence of a stream of SO.,, 
rapidly attains a specific gravity of 1000, ffj-.f Of, 
yet this solution was found to contain only OlCgrm. 

in lOOcc., which represents tho maximum 
solubility of barium sulphite in sulphurous acid at 
‘f 4 ,V- Urn water used was tho middle portion 
of a distillate from a thirtv-gnllon copper still heated 
hy steam, and it was boiled for three hours in tho 
absorption vessel itself to got rid, as far ns possible, 
r SS' < ‘ is J i f > lvcd oxygon before passing tho stream 
of lt>0,. The samo wator was used for diluting. , 
Ilio sulphurous dioxido was evolved from tho pure i 
liquefied acid contained in glass syphons with regu¬ 
lating screws. The water issuing hot from (lie still 
was introduced into tho 5-litro flask A, nearly up to 


through the stoppered-tap funnel E to a depth of 
about half-an-incli, after which tho stream of SO, 
was discontinued, and the tap IV also closed. By 
this mothod of procedure, all access of air from 
beginning to end of the operation was entirely pre¬ 
vented, and the contents of tho vessel could be 
j raised or lowered to any required temperature. A 
| largo flask of the samo water was used for diluting 
the strong acid down to the lower gravities, boiled in 
exactly the samo way, and allowed to cool, petro¬ 
leum being floated on the surface to exclude air. 
By means of tho stopcock 11, with a drawn-out 
point, tho acid was then run into tho Regnault 
specific-gravity flasks and weighed, the flasks being 
lared before each weighing. After weighing, tho 
flasks were then cooled in a freezing mixture, and 
tho acid when sulliciently cooled was transferred to 
small, vory accurately tared and stoppered bottles, 
which, after re-weighing, were first eooled to about 
fi’G., in tho samo freozing mixture, to avoid any 
loss of gas when tho stoppor was raised, ns it was 
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invariably found that without this precaution the 
results were low from loss of gas, and then dropped 
into a slight excess of decinormal iodine, contained 
in' a stoppered bottle, the excess of iodine remaining 
being estimated in theusual manner with thiosulphate. 

The authors did not attempt to obtain any exact 
given percentage of sulphurous acid, or to arrive at 
round numbers in the determinations of the specific 
gravities, their attention being directed to obtaining 
correct results with tho least possible exposure of 
the solutions to the air. Finally, they would remark 
that none of the figures in Table I. are interpola¬ 
tions, but all are results of absolute experiment. 


Taiile IV. —Tables given by previous Observers. 



Antiion. 

Gautier 

and Wagner. 

SOj 

Density. 

Donally. 

SO- 

0 1)5 


1-002S 

. -5 

1-00 

. 1-00!) 

1-0050 

.1-0 

2 -SO 

. 1-013 

J- 0113 

.20 

3-S2 

. 1-016 

1-0221 

.40 

•1-77 

. 1 020 

1-0275 

.50 

r >‘72 

1 -023 

1-032S 

.o-o 

G-GS 

. 1-027 

1 0397 

. 7-0 

7-G3 

. 1 031 

1-0420 

.s-o 

S-50 

. 1 -030 

1-0474 

.. 9 0 

11-51 

. 1 010 

1-0520 

. 10-0 


Taupe L .—Experimented Determination 0 / Percentage of 
,S iO-i in Solutions of various Specific Gravities. 

V,Y AV.1I. 1j. GlUiS AND A. SHEARER. 


Observed 


Observed 

Specific Gravity. 

Temperature. 

Percentage of SOj 

1-0051 . 

... 15"5° C. ... 

. 0-99 

10102 . 


2*05 

i '6 ms . 


. -2-S7 

1 -0201 . 


. 4-04 

1 *0252 . 


. 1-9!) 

1 0207 . 


. r>*so 

1 *0353 . 


7‘01 

1/0309 . 


. s-os 

1-043S . 


s-us 

1 -0(92 . 


. 9 SO 

1-0541 . 


. 10-75 

* 1051)7 . 

... 12-5 

. 11 -05 

•1-0GG8 . 

... 11-0 

. 13 09 


T.VIIIJ! 11.— Calculated Specific Gravities compared with 
Observed Specific Gravities. (The Calculated Specific 
Gravities obtained by M ultiplying the observed per¬ 
centages of SO-, by S.J 


Obacrvoil Porecutago 

Calculated 

Observed 

of SO- 

Spcclllc Gravity. 

Specillc Gravity. 

0*00 . 

1-00495 . 

. 1-0051 

2*05 . 

1-01025 . 

. 1-0102 

2*87 . 

1-01435 . 

. 1-0148 

4 01 . 

1-02020 . 

. 1 -0204 

A -00 . 

.. 1 -02495 . 

. 1 -025-2 

5*S0 . 

1-02915 . 

. 1*0207 

7*01 . 

1-03505 . 

. 1-0353 

S'bs . 

1 -01010 . 

. J 03.00 

8'158 . 

1-01340 . 

. 1 013S 

0*80 . 

1‘01000 . 

. I 0402 

10-75 . 

1-053750 .. 

. ] 0541 

*11-1)5 . 

105S250 . 

. i*0597 

*13-09 . 

.. 1 *00515 . 

. 1-0GG8 


Taupe JIT .—Calculated Percentage of SO., compared 
with Observed Percentage. ('The Percentage calcu¬ 
lated by dividing by 5 the units of observed gravity, 
above 7000 .) 


Observed 

Calculated 

Observed 

Gravity. 

Percentage. 

Poreontugu, 

1 0051 .... 

. 1*02 .. 

. 0*00 

10102 .... 

. -2-01 . 

. 2 05 

1-0118 .... 

. 2*9(5 . 

. 2*87 

1 0201 .... 

. 4 -os . 

. 4 -04 

1.0252 .... 

. 5-04 . 

. 41)9 

1-0297 .... 

. 5*04 . 

. 5 *S0 

1-0353 .... 

. 7 015 . 

. 7-01 

1-0399 .... 

. 7-US . 

. 8*08 

10I3S .... 

. S-7G . 

. 8 IIS 

1 0492 .... 

. 0*84 . 

. 9‘SO 

1-0541 .... 

. 10-S2 . 

. 10-75 

‘1-0597 .... 

....... 11*04 ...... 

...... 11*03 

*1 01JGS .... 

. 13-3(1 . 

. 13-09 


* II will bo observed (lmt those results are not strictly 
apcaklng compumblo at all with tho others, the tomporaturua 
at which such aolutlouauxlat provontlngthu observations from 
bulng made under thu standard conditions; in such casus a 
deviation from tho law must Uu Inevitable. 


If. Sell iff (Ann. Ch. it. 

Percentage 


Density. of SOj 

1 0021 . 1 

10010. 2 

1 0075 . 3 

10102. 4 

10130. 5 

1015S. (i 

101S7. 7 

1-0217. 8 

1 0217. !) 

1-027S. 10 

10311 . 11 


’harm. 107, pp. 311, 313). 


Density. of BO ; 

1-0343. 12 

1 0370. 13 

1-0110. 1-t 

10115. 15 

1-0 ISO. IG 

1-0317. 17 

1-0553 .; IS 

1-0501 . 10 

I 0G20. 20 

1-0GG7. 21 


DISCUSSION. 

The Chairman congratulated the authors upon 
having furnished results which, from their repu¬ 
tation for accuracy and care, couitl bo considered 
reliable; and the precautions taken to ensure this, 
especially in the more concentrated, and therefore 
more volatile solutions, commended themselves to his 
judgment, lie also remarked that 11 s a manufacturer 
of iodides the authors’ observations were well founded, 
the presence of the traces of free alkali being not 
accidental, but essential, if stability of this salt was 
desired. 

Air. Tyreii, endorsing these remarks, observed 
how fully the authors’ numbers agreed with those of 
Mr. Umncy, and continued by himself when ex¬ 
amining tho sulphurous acid of tho then newly 
published edition of tho JSritish Pharmacopoeia. 
Thcso figures were given in the J’harm. Journal, 
March, 1809, as follows 


Specific Gravity. Pcrccnlngo SCP 

1 005 I 

1-011 . 2 

1017 . 3 

1 022 -I 

1 027 5 

1 032 G 

1 -037 ' 

1 0-12 . 8 

Careful precautions wero taken to sccuro uniformity 
of result, but ho (Mr. Tyrer) must bear testimony to 
the superiority of those used by tho authors. 


ILiUcrpool Section. 


Chairman: K. K. Mnaprutt. 

Vice-Chairman: J. CiunpboU Ilrawn. 

Committee : 

Krnoal V. llltiby. I C. Syinoa. 

llmlaon A. lllunoy. 1 (., I. J. \\ oils. 

ICnslaeo Caroy. !'• llm-tor. 

John Hargreaves. H. llniiincr. 

E. Milner. A. Norimm into. 

1-;. \V. 1'in-null. I J. Alllock. 

focal See.: 15. G. llallmil. Qucon’a Park, St. llolons. 
Notions of papora amt communications for tho mootings to 
bo aont to tho Pooul Suorotary, 
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Q^ancbestct Section. 


Chairman: Sir II. K. lloscoc. 
Vice-Chairman: 1). It. llowitt. 


J. 


Committee: 


It. F. Carpenter. 

C. Kslcourt. 

II. Grimshmv. 

Peter Hurt. 

J. von llolicnliauson. 
'J'. Jackson. 


J. Knowles. 

I. Levinstein. 

C. Seliorlemnicr. 
Watson Snillli. 
Win. Thomson. 

II. Watson. 


Local Sccrctaru : 

Carter-Bell, Banktlelil. Tho Cliir, Higher Broughton, 
Manchester. 


Notices of papers and communications for the meetings to 
bo sent to tho Local Secretary. 


Meeting held April 2S, ISS5. 


Silt II. E. ItOSCOE IN THE CTIAIIt. 


THE PRODUCTION AND FIXING OF 
COLOURING MATTERS BY MEANS OF 
ELECTRICITY. 

11V .1. J. HUMMEL. 

Since the beginning of this century, when Nicholson 
and Carlisle discovered the decomposition of water 
by means of the electric current, electrolytic 
phenomena have engaged the attention of scientists 
to a greater or less degree. 

In the hands of Davy, as you know, their study 
led to the analytical production of the alkali metals, 
and although some attention has been devoted to 
the electrolysis of organic compounds, that of 
iuorganic substances has generally been the chief 
attraction. 

In 18(12, Dr. Lctheby, of London, discovered in two 
cases of poisoning by nitrobenzene that this body 
was changed in the animal organism into aniline, and 
this could be distilled from the contents of the intes¬ 
tines and from the tissue of the body. 

Letheby sought after the most delicate test for the 
presenco of aniline, and found it in nascent oxygen, 
which caused mcro traces of aniline to give a deep 
blue colour. 

A single drop of a dilute aniline solution, say one 
gramme aniline in a litre of dilute sulphuric acid 
(liloSOj+7ILO), is placed upon a piece of platinum 
foil attached to the + electrode of a Bunsen cell. If 
the liquid is then touched with the - electrode, a 
deep blue coloured body is gradually deposited on the 
platinum. Half a milligramme of aniline can by this 
means be readily detected. 

Thirteen years afterwards—viz., in 1875—Coquillou 
studied the electrolysis of aniline salts. 

Coquillon, lirst of all, repeated Letheby’s experi¬ 
ment, and confirmed his observations. After passing 
an electric current from two Bunsen elements 
through a concentrated solution of aniline sulphate 
for twenty-four hours, tho + pole became conted 
with a greenish or bluish-black mass, which could bo 
readily detached. When dry it formed an amorphous 
blnck substance possessing a metallic lustre. 

Coquillon proved that tho presenco of a metal, or 
metnllic salt, was not necessary to its production, for 
ho employed carbon electrodes which find been per¬ 
fectly cleansed by treating with chlorine, nitric 
acid, etc. 

The account of Coqnillon’s results, in the form 
of a paper read before the Academy of .Sciences in 
Baris, caused Goppclsrocder to publish in tho same 
year, before tho SociiSte Industriolle do Mulhouso, n 


resume of his independent work in the same field, 
with which he had been occupied since the autumn 
of 1874 ; and in 1870 appeared a detailed account of 
tho same in his “Etudes Klcctrochimiqucs des 
Derives du Benzol,” a paper read before the samo 
society. 

A pupil of Schoenbcin, Goppclsrocder seems to 
have early interested himself in ozone and its possible 
industrial applications—e.;/., in bleaching, ageing, etc. 
Eventually, he concentrated his attention on the 
study of tlic action of nascent electrolytic ozone on 
substances capable of yielding colouring matters by 
oxidation, and, in the first-instance, upon a solution 
of aniline sulphate. 

In his numerous researches on electrolytic aniline 
black, he noticed that the liquid in which the + pole 
was immersed varied in colour during the experi¬ 
ment, becoming yellow, orange red, and violet, at 
different periods, and only colourless when the 
aniline salt was fully decomposed. Filter paper, 
cotton, wool, or silk, which was employed to conduct 
tho current from one decomposing cell to the other, 
became also variously coloured, showing tho presence 
of different colouring matters in the solution. Gop- 
pclsrocdcr showed, indeed, that electrolytic black is a 
mixture of aniline blnck with other colouring matters 
which could be extracted by successive treatment with 
various solvents, especially water and alcohol. The 
purified electrolytic aniline black formed a velvety 
black powder, which, according to analysis, seemed 
to bo the hydrochloride of a base C.j, H S oN.|. It 
may be noted, in passing, that this empirical formula 
docs not agree with that of the aniline black base 
produced by other methods, which is given as 
CjhH,.-.N ; „ but it is quite conceivable that thero 
may be blacks of different composition. 

From the beginning, Goppelsroeder has continued 
his researches with great zeal and earnestness, and 
has indeed made tho lield practically his own. 

Ho has succeeded in obtaining most interesting 
results, and a resumd of these I now wish to place 
before yon, illustrated by the scries of specimens and 
elegant album of patterns dyed and printed by tho 
electrolytic method, which Professor Goppclsrocder 
has kindly lent for the purpose. I am also greatly 
indebted to him for the liberal manner in which ho 
has supplied mo with his various original papers on 
the subject. 

The several chapters of Goppclsrocdcr’s work in 
which the employment of the electric current is the 
characteristic feature, are as follows :— 

f. The production of colouring matters. 

II. The simultaneous formation and fixing of colour¬ 
ing mutters upon the different textile fibres. 

III. The production of white mid coloured discharge 
patterns upon dyed fabrics. 

JY. The production of oxyeullulosc. 

V. The preservation of printing colours liable to be 
destroyed by oxidation during the printing 
process. 

VI. The reduction of colouring matters for tho pre¬ 
paration of so-called vats (indigo,aniline black). 


1 . 

Thu idea of producing various coal-tar colouring 
matters by means of electricity originated in the 
formation of the electrolytic aniline black already 
alluded to. The electric current was passed through 
solutions of various salts analogous to aniline hydro¬ 
chloride, and in each case colouring matter, ora mix¬ 
ture of several colouring matters, was obtained. 

It being necessary to prevent the effect of one polo 
from influencing that of tho otl\er, various forms of 
apparatus wore employed, some of which are shown 
in tho diagram. 
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The solution maybe, for example, contained in a 
simple U-tubc, loosely packed with glass wool in the 
bend, the poles of the battery being inserted in each 
limb; or the solution may be contained in two 
separate glass vessels, and the current conducted 
from one to the other by means of several sheets of 
lilter-papcr moistened with the solution ; or the 
solution is placed in the inner and outer cell of an 
ordinary Eunscn clement. 

The electrodes employed may be of carbon or 
ilatinmn ; in some cases the negative electrode may 
jo of lead. 

The + electrode, which is the principal seat of the 
production of colouring matter, may be conveniently 
wrapped in calico. In this case the precipitate formed 
is deposited between the electrode and the calico, also 
in the pores of the latter, from which, after washing in 
water, the colouring matters formed can be removed 
by means of alcohol or other solvents. In making a 
(jualitative examination of the colouring matters 
produced, advantage is taken of the fact that if a 
strip of blotting-paper is partly immersed in a solu¬ 
tion containing several colouring matters, the latter 
rise by virtue of capillary attraction to different 
heights on the paper. Numerous lilter-papcr speci¬ 
mens, showing what information may be gained in 
this manner, are shown in the album exhibited. 

The best yield of colouring matter .is obtained 
when the solution surrounding the principal electrode 
is kept in constant motion. 

In most cases the production of colouring matter, 
or other effect obtained, is to be ascribed mainly, if 
not entirely,_ to the decomposition of the solvent 
employed—viz., water. Oxygen gas is given oil at 
the + pole, and hydrogen at the - pole. The oxygen, 
either in the nascent state, or as ozone, or by the 
production of hydrogen dioxide, acts upon the sub¬ 
stance in solution, and converts it into colouring 
matter either by oxidising it or by removing a por¬ 
tion of its hydrogen. 

The following is a brief resume of Goppelsrocder’s 
results relative to the production of colouring matter 
from various substances under the influence of the 
electric current:— 

1. Aniline hydrochloride in acid and in neutral 
solution gives cmerahiinc and aniline black. 

2. Aniline salt, with the addition of aniline and 
ammonia, gives only an insignificant deposit of a 
brown colouring matter soluble in alcohol, while the 
liquid acquires a deep red colour, and contains red 
and violet colouring matters, and these can bo 
obtained by evaporating the solution to dryness and 
extracting the residue with ether and alcohol. 

3. Salts of para-toluidinc yield, ns the main pro¬ 
duct, a brown colouring matter ; also a little red and 
yellow colouring matter.- Salts of ortho-toluidine 
yield, on the contrary, a violet colouring matter, 
similar to that produced by the action of bleaching 
lowdcr; also small quantities of red, green, and 
jrown and yellow; also emeraldino or aniline black. 

•t. A solution containing a mixture of lmol. nnilino 
hydrochloride.and 2mols.paratoluidinc hydrochloride, 
gives a red-coloured solution at tho + pole. 

Ey employing a solution of commercial “aniline 
for red," lmnerfeotly saturated with J101 or lit.SO |, 
and with tlio addition of NIL,, a red and also a 
violet colouring matter is produced. 

It is well known from the researches of linage, 
Hofmann, and Perkin, that blue, red, and violet 
colouring matters uro produced by oxidising aniline, 
or mixtures of aniline ami toluidine, and it is not at 
all improbable that the colouring matters obtained 
by (joppelsrocder’s method may bo identical with 
those obtained by tho older methods of oxidation, 
though I boliovo this has not yot been proved. 


5. Solutions of aniline and toluidine salts, in the 
presence of potassium-nitrate, -nitrite, and -chlorate, 
yield at the + pole products from which rose-red and 
violet-red colouring matters can be extracted, which 
in their behaviour towards mineral acids remind one 
of tho colouring matters of the safranine group. 

(i. Salts of methylanilinc yield at the + pole a 
violet, and, under certain conditions, also a blue 
colouring matter. It will be interesting to know if 
the violet is identical with tho well-known methyl- 
violet obtained by oxidising dimcthylaniline accord¬ 
ing to Lautk’s method. 

7. Diphenylamine salts, with or without those of 
ditoluylaminc and phcnyltoluylaminc, yield at the + 
pole a blue colouring matter soluble in alcohol. 
This may, of course, be identical with the dipheny¬ 
lamine blue produced according to the ordinary 
methods. 

8. Salts of mcthyldiphenylamine give blue and 
violet colouring matters.. 

Salts of naphtliylnininc give a violet colouring 
matter, accompanied by small quantities of brown, 
yellow, and red colouring matters. 

Turning now to the results obtained from the 
phenols:— 

!). An aqueous acidified solution of phenol itself 
gives a brown colonring matter, and, under certain 
conditions, also traces of yellow and orange-red. An 
anunoniacal solution of phenol gives, under certain 
conditions, at lirst a blue, afterwards brown and pink 
colouring matters, with traces of violet and yellow. 
With certain additions— c.tj., NH,C1, KHO, K 2 S0 4 , 
KNO..„ the principal colouring matters forme’d aro 
reddish orange, brownish yellow, and brown and 
yellow colouring matters, sometimes with traces of 
violet or red. 

10. An acidified solution of naphthol gives as the 
principal product—a golden yellow colouring matter, 
possessing a green fluorescence, also a brown and a 
small quantity of red. 

Cloppelsrocdor has also passed tho electric current 
through solutions containing several substances, 
partly organic, partly inorganic, in order that by the 
interchange of certain ntoms or atomic groups under 
the inlluence of the electric current, now compounds 
might be obtained. 

A solution of magenta containing methyl-alcohol, 
JLSOi and Id, gave at tho positive pole Hofmann’s 
violet. 

Very interesting is the electrolytic production of 
alizarin from anthraquinonc. 

When the electric current is passed through a 
boiling solution of caustic potash containing finely- 
powdered anthraquinonc in suspension, a deep red 
colouration is produced at tho pole, duo to hydro- 
nnlhrauuiuoue, but it is rapidly decolourised under 
tho inlluence of tho air. Only when tho caustic 
potash is extremely concentrated, and tho temperature 
very high, is there a production of alizarin ; in this 
case, during the passage of tho current, the melted 
mass becomes lirst red (oxyanthraquinonnto), then 
bluish-violet (alizarato), then reddish-violet (mix¬ 
ture of alizarato and purpurato), and then agnin red 
(purpurato). If tho experiment is continued still 
longer, tho mass becomes brown, then gradually 
lighter in colour, and finally white (potassium salts 
of organic acids and carbonate). 

Tho alizarin is obtained by stopping tho current 
whenever tho deop bluish - violet colouration is 
attained, allowing tho mass to cool, extracting it 
with water, and precipitating tho alizarin from tho 
solution by adding dilute acid, Tho yield of alizarin 
is always small. 

At lirst sight it might bo thought that at tho high 
toinpcratiiro employed, tho transformation nlludod to 
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would take place without the aid of the electric j Goppelsrocder to submit ammonium and platinum 
current, but experiment shows that this is only the ! thiocyanate to electrolysis. 

case when the heating is continued for a very long j On passing the electric current through a cold 
time, and even then only traces of alizarin are I solution of either of these salts, little or no action 
produced. Further than this, it is noticed that if, j takes place; but if the solution be heated (preferably 
when the red colour due to purpnrate appears, the I to the boiling point), an orange-yellow llocculcnt 
current is reversed, the mass becomes again violet, ; precipitate of persulphocyanogen is produced at the 
then red, and lastly greyish yellow, since alizaratc, ! + pole, the thiocyanate being entirely decomposed, 
oxyanthraquinonatc, anthraquinone, and even an- j Canarin yellow may also be simultaneously pro- 
thracene arc probably reproduced. duccd and lixed upon textile fibres by the method 

adopted for aniline black. A piece of calico, for 
example, is impregnated with an aqueous solution of 
As to the simultaneous formation and fixing of potassium thiocyanate, then spread out upon a number 
colouring matters on textile fibres, the best examples of folds (8-16) of calico, similarly moistened, and 
are those of aniline black and canarin yellow. resting upon a piece of platinum foil which serves as 

The following is the arrangement which Goppels- the - electrode. On placing another piece of platinum 
roedcr has found suitable for the purpose of printing acting as the + electrode, upon the prepared calico, 
or writing in aniline black by electrolysis on textile and passing the current, the cloth immediately 
fabrics :— beneath the + electrode is permanently dyed from a 

A lead plate insulated by resting on a sheet of canary-yellow to a dark orange, according to the in- 
indiarubber serves as the negative electrode. On tensity and duration of the current, 
this rest a dozen folds of calico suitably moistened 

with dilute sulphuric acid (1 :10) in order to conduct m - 

the electric current, and on these tho piece of cloth Although many colouring matters, as wo have seen, 
(silk or cotton) on which the colour is to be produced, aro produced by oxidation, most of them are de- 
The latter is impregnated with a strongly-acidified stroyed if submitted to excessive oxidation. This fact 
solution of aniline hydroch|orido (about 12f>grin. per is made use of by the calico-printer in the production 
litre). of so-called discharge patterns—iv/.. on Turkey-red 

A second metallic plate, preferably of platinum or and indigo blue grounds. Such discharges may nlso 
gold, serves as the + electrode; this is gently pressed be geadily produced by the electrolytic method, 
upon the prepared fabric, and the electric current is A piece of Turkey-red or indigo-blue calico is 
passed through for one or two minutes. On removing impregnated with a solution of sodium or ammonium 
the + electrode, a lixed and permanent impression chloride or nitrate. Beneath arc a number of folds 
in aniline black is produced. of calico similarly moistened, resting on nti insulated 

If tho - electrode is in the form of a stencil plate or sheet of platinum serving as the - electrode. If the 
an engraved plate, a pattern corresponding to the positive pole, in the form of a platinum sheet, etc., 
design upon it is of course produced. Goppelsrocder is pressed on the prepared cloth, there is at once a 
has also made experiments in printing continuously production of chlorine or UNO,.„ according to tho salt 
by means of engraved cylinders. solution employed,which attneks the colouring matter, 

So rapid, indeed, is the production of the black, colourless oxidation products are formed, and a white 
that by making the + electrode in tho form of a rocl discharge on a red or blue ground is the result, 
of carbon, gold, or platinum, it is possible to write With a view of accelerating the reaction. Goppols- 
indclibly upon the fabric in aniline black as rapidly roeder acidified the salt solutions with sulphuric acid, 
us in the ordinary manner. ' Without such acidifying therewns always a production 

The characters or design thus produced, after of caustic alkali at the-pole. Albert Sclieurcr has 
washing with alkaline solution, are perfectly fast, recently shown that the bleaching action of chlorine 
since the fundamental law governing the fixing of gas is considerably more powerful in the presence of 
colouring matters is properly fulfilled ; the colouring caustic alkali, and by substituting caustic soda forsul- 
principlc or chromogen is presented to tho fibre in a I pliuric in his experiments Goppelsrocder also finds 
soluble condition, and is there rendered insoluble. i the bleaching action to bo stronger, and has obtained 
Goppelsrocder suggests tlmt the electro-chemical j most excellent discharges, whether tho salt used was 
method hero described might bo utilised in print- j sodium chloride or nitrate {Journ.Soe. Chon. hid. 178, 
works, bleach-works, etc., for marking indelibly the I 188-i). 

piece-ends; also in the customs and telegraph: In order to obtain a sharp impression it is necessary 
departments. to protect the cloth, not covered by the + electrode, by 

, Dycimj with aniline black may be accomplished by means of glass plates. These prevent the spreading 
first depositing on the textilo fibre a thin metallic of Lhc liberated gases. 

layer, rims rendered a good conductor of electricity, If such salts are chosen whose bases are liberated 
tho fibre itself limy serve as tho -f electrode, and bo by electrolysis, and can act as mordants, it limy be 
placed in tho aniline suits solution ; the dyeing would possible, by dyeing the cloth subsequently, to produce 
then at onco take place on plunging the — electrode j coloured discharges. Such might, of course, be at 
into the solution. once produced if the liberated oxides woro themselves 

Canarin, or portliiocynnogen C 3 N a S ; ,ll is a deep j coloured, or became so through being oxidised still 
yellow amorphous powder, produced ordinarily by further by tho electrolytic oxygen, 
the action of nitric acid or chlorine upon a boiling i Tlieso ideas thrown out by Goppelsrocder have been 
solution of potassium thiocyanate. It has recently j partly submitted to ihe test of experiment, ntul he liiuls 
been introduced as a dyestiill’ for cotton, since it j tlmt by impregnating calico with tho usual iron ami 
resists the action of lightnndsoap solutions extremely i aluminium mordnnt.s,nml passing tho current through 
well, and also acts as a mordant for basic-coal-tar j them, as already described, they become mordanted 
colouring matters. i in contact with the + clcetrodo, and produce impres- 

By treating the thiocyanates of aluminium mid I sions darker than the surrounding tissue, when sub- 
potassium as if for aniline black, and thou .steaming. | scuuently dyed up with alizarin. 

canarin” yellow is at onco developed and fixed i lie has further attempted, but with wlmt .success I 
upon calico; and very probably tho remembrance of : know not, what might be called an electrolytic topical 
this process of H. Schmidt caused Lidow and also 1 stylo of printing—namely, to produce simultaneously, 
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in presence of the fibre, mordanting oxides, and such 
colouring matters as would combine with these to 
form coloured lakes. Under the conditions imposed, 
this seems an extremely difficult problem. 

Black discharge patterns, on red or blue grounds,are 
readily produced by fixing the electrolytic aniline 
black on Turkey-red or indigo blue. It would appear 
that there is not a mere superposition of the black, 
but a .simultaneous destruction or discharging of the 
red or blue beneath. 

Yeilow discharge patterns, on blue and red grounds, 
are produced by means of the electrolysis of potassium 
thiocyanate ; but they seem to be less successful. 

A very good yellow pattern, on blue or red ground, 
however, is obtained by first producing a white 
discharge, according to the method already described, 
then impregnating the whole cloth with potassium 
thiocyanate, and going over the discharged places 
with the -t- electrode, when, of course, yellow eanarin 
is produced. 

tv. 

It is impossible to imagine that in the discharging 
or production of colouring matter by such a powerful 
oxidiscr as the electrolytic oxygen, the fibre itself 
should remain unaffected. A few experiments sullieo 
to show that by lengthened action of the electric 
pen, holes in tho fabric are produced, the iibre being 
destroyed just as it would be by the action of strong 
bleaching powder. 

Before, however, this extreme condition has been 
attained, Cloppelsroeder has proved that in the caso of 
cotton tho libre becomes changed into oxyccllulose, 
just as it is, according to tho researches of Witz, 
under tho action of hypochlorous acid. 

The most characteristic property of oxycellulose is 
that it readily attracts and becomes dyed with the 
basic coal-tar colouring matters without the aid of a 
mordant, whereas cellulose rei|uircs to bo prepared 
witli tannic acid to give a similar result. 

If a piece of cotton or linen cloth be impregnated 
with a neutral, acid, or alkaline solution of sodium 
-chloride,-chlorate, or -nitrate, and be placed upon 
R-K5 folds of siiniliarly moistened cloth resting upon a 
sheet of platinum ns.the - negative electrode, uud if it 
be then impressed with a platinum plate, serving as the 
+ electrode, after tho current has passed through for j 
some time, tho products given off at tlic-f polo will so j 
change the libre immediately in contact with it, that I 
after washing, that portion will dye up in a solution 
of methylene blue or other basic coal-tar colouring 
matter, exactly ns though it were mordanted with 
tannic acid. The effect is duo to tho oxycellulose 
produced. 

Ou discharging Turkey-red and indigo-blnc by the 
electrolytic method, the cellulose is similarly modified 
in tho discharged portions, so that by dyeing after¬ 
wards in various basic coal-tar colouring matters, ono 
may obtain coloured diselmrgc patterns ou tin indigo- 
bluu ground. 

v. 

Hitherto, excopt in the case of the electrolytic pro¬ 
duction of alizarin, L have referred to experiments in 
which tho positive polo plays the principal part. Lot 
mo now rotor to other instances in which the negative 
polo is tile most important. 

There are several printing colours which, by reason 
of too rapid oxidation, present difliculties to tho calico- 
printer during the printing process— e.y., tho aniline- 
black printing mixture, reduced indigo, etc. Goppels- 
roudor proposes to prevent thu premnturo oxidation 
of such during printing, by putting into tho colour- 
box tho — olcolrode of a small battery or dynamo, mid 
connecting tho contents of the colour-box by means 
of u porous diaphragm, tube, etc., with a smaller 


supplementary box, filled with the same printing 
colour, in which the - electrode is placed. The hydro¬ 
gen given off at the - pole would prevent the oxidation 
of tlie colour. 

Another service which lie thinks might be rendered 
by the —pole would be that of precipitating, on tho 
textile fibres, the heavy and noble metals, several of 
which are used in printing. The fabric would re¬ 
quire to be impregnated with a thickened solution of 
the metallic salt, and the - electrode caused to act 
upon it in order to precipitate and fix the metal. 

VI. 

The hydrogen of the - pole can also be used for the 
conversion of tho nitro compounds of the aromatic 
group of bodies into amido compounds. Nitro¬ 
benzene can be changed into aniline, for example, 
and a patent seems already to have been taken out 
for this purpose; also for the reduction of sueli 
colouring matters ns aniline' black and indigo, to 
form vats suitable for purposes of dyeing. 

In the case of indigo, for example, this dyestuff is 
finely ground and mixed with a somewhnt concen¬ 
trated solution of caustic alkali. This mixture is 
placed in a porous earthenware cylinder, resting in a 
copper vessel also lmif-filled with the same alkaline 
mixture. The copper vessel is connected with the 
- polo of a galvanic battery; while a strip of platinum 
attached to the + pole is inserted in the contents of 
the porous jar. It is well to licat the contents of the 
copper vessel to the boiling point to accelerate the 
reduction. 

Although hydrogen gas is given off in large quan¬ 
tities at tho - pole, in the cold tho reduction is very 
incomplete ; but when the alkaline mixturo is heated, 
the evolution of hydrogen ceases, since it then reacts 
upon tho indigo-blue and changes it into indigo-white, 
which dissolves in the caustic alkali. The charac¬ 
teristic odour of tiic ordinary indigo-vat is soon 
perceptible, the solution in the copper vessel acquires 
a greenish yellow colour, becomes covered with tho 
usual indigo “ Hurry ” or scum, and may serve for 
dyeing according to tho ordinary method. 

It is, however, not at all necessary to wait till the 
indigo is completely reduced, it suffices to allow the 
current to pass through tho mixture for a short time, 
and then at once alternately to immerse tho fibre in 
tiie liquid and to oxposo it to the air. 

It is possible even to reduce tho indigo upon the 
fibre itself, so that in tho moment of reduction the 
fibre shall be at once impregnated with a solution of 
indigo-whito, and it requires then only to bo exposed 
to tho air to become permanently dyed. 

To this end tho fabric to be dyed is impregnated 
with a solution of caustic alkali, mixed with linely- 
gvouud indigo, and placed between two metallic 
plates, ono of which forms tho +, tho other the - 
electrode. After passing tho current through for a 
short time, and exposing tho fabric to tho air, it is 
dyed blue. 

With a current of suitablo intensity, it might even be 
possible to dye calico pieces continuously, by passing 
them (previously impregnated with the mixture of 
alkali and indigo) through a pair of metal rollers, 
whicii formed the + and - electrodes of an electric 
buttery. Tho cloth would, of course, require to bo 
oxposed afterwards to the air and washed. 

it is worthy of noto that if the passage of tho 
current be too prolonged, tho indigo is gradually des¬ 
troyed, which is quite in harmony with the fact that 
the indigo is nlso destroyed in tho wond-vat by 
excessive fermentation. 

And now, gentlemen, tlm first question which is no 
doubt ready to escape from tho lips of many of you is : 
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Is it possible to apply the electric current in practice 
in tlie manner described, and is there any advantage 
in so doing over the older methods of obtaining the 
results desired ? 

In answer, let me quote from a letter I have recently 
received frpm Professor Goppelsroedcr. J Ie says :— 

"After having opened up this new field of research, 
as one fact after another comes to view, t become 
more and more convinced that the seed sown will 
gradually develop into a plant which will sooner or later 
hear fruit, anil that this new use of electrolysis will some 
day belong not only to pure hut also to applied science. 
The greater the number of workers in the field the more 
rapidly and abundantly will fruit bo obtained. 

“ At present 1 give to science the simple facts just as 
I find them, without asking whether nr not they will 
find a use to-morrow or only after many years. If in 
making scientific researches one were always to con¬ 
sider carefully what difficulties might stand in 1 lie way 
of practically applying results obtained, research would 
often he hindered, if not entirely paralysed. 

“ In this special electrolytic domain, the question is, 
whether the new process of producing and fixing colouring 
matters by electrolysis possesses any advantages over the 
old mcthuil as regards cost and simplicity. Of course 
the more dynamo machines are improved, and the price 
of the necessary current is lowered, the more likeliliood 
there will he of the subject passing from the laboratory 
to the workshop, at first possibly only in a modest 
degree, hut afterwards, perchance, unite universally. 

“ Should this end ever be attained, there seems to me 
to be the possibility of electricity being used for the fol¬ 
lowing varied purposes:— 

“1. The production of colouring matters and their 
intermediate products. 

“2. The bleaching of textile fabrics. 

“3. The dyeing and printing of textile fabrics. 

"4. The discharging of dycil colours. 

“ 0 . Heating and illumination. 

"0. Chemical telegraphy. 

“The future alone will show whether electricity is 
capable of playing such a many-sided rule." 

DISCUSSION. 

Mr. Lkvinstkin : _ As Professor Hummel lias 
already stated in his interesting paper, none of 
(Joppolsrocdcr’s efforts to produce colouring matters 
by electrolysis have passed the precincts of his 
laboratory. It may, therefore, be interesting to 
mention a patent which has been taken by Ewer and 
Pick in Berlin for the production of colouring matters 
containing sulphur (AXIL E. 1258), which, as far as 
I am aware, lias not yet been printed. The method 
which these chemists propose, combined with the 
very ingenious apparatus, for carrying it into effect 
on tho largo scale, appears to me not at all unlikely of 
being introduced into practice. Ewer and Pick 
insert two platinum plates or rollers, which form tho 
two poles of an electric current, into a diluted 
sulphuric acid solution of pnmmidodimcthyl-anilinc, 
containing hydrogen sulphide. As soon as the evolu¬ 
tion of hydrogen takes place, the liquor round (he 
anode is coloured blue—this colouration, however, 
soon disappears, while tiio anode is covered with a 
grey precipitate. When this precipitate is removed, 
the liquor close to the anode again becomes blue, 
then disappears, and a [precipitate is once more 
formed. This process of colouration of the liquor 
and formation of colouring matter continues, until at 
last all the hydrogon sulphide is used up, and tho 
whole liquor becomes dyed «n intense blue. Tho pre¬ 
cipitate is tho leuco base of tho methylene blue. As 
I already stated, tho process appears to 1110 practical, 
not alone on account of the nigoiiiously contrived 
apparatus proposed by the inventors, which you will 


soon have an opportunity of seeing fully described in 
our Journal, but also on account of the present un¬ 
satisfactory mode of producing methylene blue, by 
which method useless bye-products arc former!, and 
tho yield of valuable blue colour is far short of what 
theoretically it ought to be. Ewer and Rick claim 
the avoidance of the production of byc-products, and, 
as I assume, a quantitative yield of colouring matter 




NOTE ON TITANIC ACID AS A MORDANT. 

MV. J. JI.VUN'KS. 

Tiib property possessed by titanic acid of com¬ 
bining with colouring matters presented itself to 
my notice during the course of some experi¬ 
ments to discover if alizarin is a reliable) re¬ 
agent to distinguish alumina from other white 
precipitates which limy he thrown down by nm- 
monia— e.</., hydrated silica, phosphates of tho alka¬ 
line earth metals, etc. I found that precipitated 
titanic acid gave a reaction very similar to tiiat pro¬ 
duced by alumina. This induced 111 c to prepare some 
cloth with titanic acid, with tho view to ascertain 
whether it would act like alumina as a mordant for 
colouring matters. The cloth, which hail been pre¬ 
viously oiled as for Turkey red, was soaked in ail 
aqueous solution of titanium clilorido containing 
some sodium acetate, dried off, and thou passed 
through a batli heated to about 100 s F. containing a 
little sodium phosphate. Prepared pieces of cloth 
wore dyed with various colouring matters, and 
finally soaped. The colours yielded wore ns fol¬ 
lows 

Alizarin .—Full red, duller, and of a bluer slindc 
than when alumina acts as the mordant. 

Alizarin Ortinye .—Full orange, considerably redder 
than with alumina. 

C<entle'in and Alizarin Blue .—Dark green and full 
blue respectively, very similar to tho colours produced 
011 an alumina mordant. 

Preparation of Persian Berries .—Brownish orange. 

Tannic Acid. —Buff; very like an iron buff. 

Lot I wood Extract .—Dark grey—almost black. 

[In reply to a question In/ Mr. W. Thomson, as to 
the mode of carri/tni/ out the alizarin test for alumina, 
Mr. Bahnes continued J: The well-washed precipitate 
is mixed with water, one drop of a mixture of alizarin 
and water containing not more than 1 per cent, of 
pure alizarin is added, and tho whole Imiled for n 
short time. The precipitate, if consisting of hydrated 
alumina, assumes a bright red colour, which is more 
conspicuous if the precipitate be_allowed to subside ; 
if one drop of weak acetic acid, containing about 
1 or 2 per cent, of the pure acid, is then added tho 
colour will not ho destroyed, if a red-coloured fluid 
lias been formed owing to tho presence of traces of 
nlkali, tho addition of the noetic acid immediately 
destroys the’ colour. I Jiavo sometimes mado use of 
tiiis lest to remove any doubt as to whether a pre¬ 
cipitate was alumina or hydrated silica. [In reply to 
a t/ucslion In/ Mr. Sims, as to whether the production, 
of the colour was due merely to the oil i 10 f ]: When pieces 
of the oiled cloth containing no titanic acid were 
heated with the dye materials, there wore practically 
no colours formed. I have, moreover, obtained 
similar colours on yarn which had not beon submitted 
to any oiling treatment. 
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DISCUSSION ON MU. WELDON’S PAPERS 
READ AT THE LAST MEETING. 

Dil ITKWITT : There is ono point, which in justice 
to English industrial chemistry should be stated, 
and that is in reference to a remark which Mr. 
Weldon made ns to the possibility of making 
strong bleach from dilute chlorine. Ho omitted, 
unintentionally, I am sure, to state that without any 
mechanical means whatever, that question had been 
solved in England more than ten years ago. - It will 
be known to every member tlmt about that time Mr. 
Henry Deacon invented a direct process for the 
manufacture of chlorine by the decomposition, or, as 
I should prefer to call it, the combustion of hydro¬ 
chloric acid with air at a high temperature in presence 
of n copper salt. That process yields an extremely 
dilute gas; it has been successfully worked, and it 
has been clearly established on a manufacturing scale 
that strong bleach can bo made from very dilute 
chlorine. In order to give some idea of liow dilute 
the chlorine may be, I have myself frequently made 
bleach testing 30 to 37 with a gas containing 20 or 27 
grains of chlorine per cubic foot of inert gases—a 
degree of dilution far greater than any that M. 
Peehiney is likely to have used. I think it is due to 
the memory of Mr. Deacon that this should be 
stated. 

—*»«**m^m— 

ON A NEW FORM OF GTILORIMETER. 

11Y J. FJ,K.MlNli STARK, F.U.S. 

iSi'iiciAi, attention 1ms lately been directed by Her 
Majesty’s Inspector undor the Alkali Acts, to the 
amount of chlorine left unubsorbed in the chambers 
in the manufacture of bleaching powder. A notice 
thereon by Mr. Fletcher will be found at p. 30 of 
his last annual report. Immediately following the 
publication of that report, a system of testing was 
instituted at Messrs. Tennant’s Works, at Hebburn, 
which has been continued ever since, and by which, 
each day, tho amount of chlorine remaining unab¬ 
sorbed in each chamber is ascertained prior to 
packing. Tho process first used was as follows:— 
•lOcc. nrsenito of soda solution was introduced into 
a bellows aspirator of 0 t cubic foot capacity; 0 - l cubic 
loot of gas was then drawn from the bleach chamber, 
tho aspirator well shaken, anil tho contents then 
carefully washed out. Thu amount of nrsenito of 
soda left unacted oinvas then determined by titration 
with yj, iodiuu solution, and the grains chlorine per 
cubic foot of gas calculated therefrom. A careful 
examination of this method of testing was made, and 
its accuracy satisfactorily established. 


A short time after this, Rallard’s chlorimoter, as 
exhibited by !Mr. Payne at the December meeting of 
this Section last year, was introduced on the Tvnc. 
This apparatus consisted of a glass jar with nttnehed 
indiarubber finger-pump, and was a modification of 
tho apparatus described in 1804 by the late Dr. 
Angus Smith at p. 48 of his first annual report. 

The process used was a development of Dr. Angus 
Smith’s “ minimetric system or method of analysis.” 
A known quantity of hyposulphite of soda" was 
introduced into tho jar along with a little iodide of 
potassium and starch liquor. Gas from the bleach 
chamber was then drawn through the solution till a 
blue colour was obtained. The printed instructions, 
along with table for calculation of results, are 
published by Messrs. Mawson <fc Swan. The results 
obtained thereby, however, I have found to be con¬ 
siderably under the actual, and this, in view of tho 
possibility of future legislation on the subject, has to 
be carefully guarded against, as thereby an erroneous 
idea might be established of tho degree of absorption 
practically obtainable in ordinary working. As 
regards the reason for thediscrepancy referred to, I liavo 
not investigated. 

Returning then to the bellows test described nbove, 
an extended experience proved it to be, though 
accurate in careful hands,rather cumbrous in working. 
Each test necessitated a journey from tho laboratory 
to bleach chambers and back again, thus entailing too 
great an expenditure of time. I accordingly designed 
the apparatus as shown below, which has now been 
in daily use for several months. Tho easo anil speed 





with which it can bo worked, and the closo degree of 
accuracy of the results obtained thereby', form iny 
cxcuso for bringing it under your notico this evening. 
It consists of a burotte « for measuring tho gas. 
This is Idled with water and connected by india- 
rubber tubing with the reservoir b. Between the 
burette and reservoir, a tap c is inserted, having two 
holes drilled through tho plug at right angles to each 
other, ono of largo diameter and tho other of small 
diameter. This admits of either the full flow of water 
through tho lubo while tho buret to is beiiig tilled 
with water, or of a restricted How while gas is being 
drawn through tho solutions. Tho four tubes </,</,</,</, 
contain solution of iodido of potassium in water, 
and can each in turn bo brought in connection with 
tho measuring burette by means of tho glass taps 
shown. Theso absorbing tubes have each two tubes 
inserted through an indiarubber cork. Ono lubo 
reaches nearly to tho bottom of tho solution, and is 
contracted at its lower end so ns to break up the bolls 
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of gns, and at its upper end connected with the 
interior of the bleach chamber by indinrubber and 
glass tube e. The second tube just goes through 
the cork and connects with the burette. Between 
the absorbing tubes and the burette a small wash- 
bottle / is tixed containing solution of iodide of 

I iotassium and starch. Between the wash-bottle and 
niretto there is a two-way tap //, which admits of 
the air in the burette being forced out in refilling 
without having to pass backwards through the wash- 
bottle. 

In using the apparatus, 387'7cc. of gns are drawn 
through the solution in one of the absorbing tubes. 
Certainty of the absorption of all the chlorine is 
obtained by the solution m the wash-bottle remaining 
colourless. The contents of the tube are then care¬ 
fully washed out into a beaker and titrated with 
arsenite of soda solution. The number of cubic 
centimetres of this solution used multiplied by two 
gives the grains of chlorine per cubic foot of gas in 
the chamber. 

—— 

OX A I'll ACT 1CAL METHOD FOR BE-! 

COVERING TIN FROM TIN SCRAP 15Y i 
ELECTRICITY. ! 

11Y .10IIN' 11KNIIY SMITH, PH.I). (ZUKlCIl), | 

Associate of the Jloj/al Collci/c of Science, Dublin. i 

Owin'! : to tho vast accumulation of the above- | 
mentioned material in canister, button, and other ! 
manufactories where tinned iron plate is extensively 
employed, considerable attention has been devoted 
to the utilisation of tho same, chiefly with a view to 
tho recovery of the tin, cither in the metallic form or 
that of one of the various salts of tin used in 
commerce. 

It would be interesting and amusing, although not 
instructive to an equal degree, to glance at the various 
methods, patent or otherwise, which have been 
suggested from time to time to ell'ect this purpose. \ 
The separate actions of acids, alkalis, and ehlorino j 
gas have been utilised; friction and fusion have | 
been resorted to; and more recently electricity has 
been pressed into service. 

Of these methods 1 am only aware of three which 
have been employed on any large scale—viz., dissolv¬ 
ing in a mixture of hydrocltloric and nitric acids, and 
subsequent precipitation of tin by metallic zinc; 
treatment with caustic soda and litharge, forming 
stannato of soda ; and the formation of tetrachloride 
of tin by the action of dry chlorine gns. 

Tho last-named process is worthy of special mention. 
It hns been described by Prof. Lunge in his report of 
the chemical section of the Swiss National Exhibition, 
held in Zurich in 1883. 

Some time ago I was requested to recommend some 
practical method for the utilisation of these tin 
cuttings, in a district where they could be collected in 
largo quantities. _ After reading all tho literature at 
my disposal relating to tho subject, I was induced to 
make some experiments, and amongst others, actuated 
by a knowledge of certain electrolytic processes 
employed for tho precipitation of metals from their 
ores, I tried tho effect of a current of electricity in 
passing through an acid solution in which a quantity 
of cuttings were suspended' forming tho anode, a 
copper plate serving as cathode. Thcso experiments 
proved that not only is tin dissolved at tho anode, 
but that it is also deposited in a puro form at the 
cathode, very soon alter tho commencement of tho 
action. After continuing these experiments, and 
.making tho necessary calculations, I came to the 


conclusion that this might form the basis of a practical 
method for the recovery of tin from tin scrap on a 
large scale. 

1 recommended that a trial should be made of this 
process; this was undertaken : the ceremony of 
obtaining a patent was duly observed, and 1 was 
intrusted with the supervision of the erection of the 
plant, an account of which, and of the results obtained 
therefrom, I now propose to give you in a brief 
form. 

Although ignorant at the time, I am now aware 
that at least Jour English patents have been granted 
for the same object, effected by very similar means ; 
still, as thoro arc important differences in the process 
about to bo described, and especially ns, to the best 
of my knowledge, it was under my direction that tho 
first plant was erected for the employment of an 
electrolytic method on any large scale, I venture to 
hope that the following details may interest tho 
members of our Society:— 

General. —Tho cuttings with which wc had to deal 
varied considerably in value. Some of tho thicker 
ones contained little more than 3 per cent, of tin, 
while some of the thinner kinds contained 8 or !) per 
cent. I considered 5 per cent, as about an average. 
The quantity obtainable was calculated at about (! 
tons per week, and the plant was designed to accom- 
niodato tlmt quantity, charging twice n-day. Tho 
iron was designed to be converted into sulphate, a 
large quantity of which could be disposed of at a 
high price ; the remainder was to he converted into 
“iron mordant” ; the tin wus to be converted into 
stannous chloride, and other salts of tin employed ns 
mordants, and largely used by the dyers of that 
neighbourhood. 

Source of Electricity. — No doubt could exist as to 
the best source for the production of such a strong 
current as tlmt required, the difficulty was to select 
the dyamo machine which would be most suitable for 
the purpose. The machines manufactured by Siemens 
and ilalskof Berlin had been very highly spoken of ns 
yielding good results in the precipitation of copper on 
a large scale at Oker in Germany. This firm was 
appealed to, and one of their small machines was 
recommended, which, although calculated to perform 
only about one-half tho work required, was deemed ■ 
sufficient to commence with. This machine is 
numbered C,*, and it is stated to give a current of 
2-iO Amperes with an electromotive force of Hi Molts, 
and an expenditure of 7 horse-power. (Of course 
this is considerably higher than the calculated power 
required.) 

. Baths. —From tho given capacity of the machine it 
is easy to calculate that tho best result would bo 
obtained, without danger of over-heating the machine, 
by arranging the total resistance to be equal to Ohm. 
As tho subject of the resistance of various liquids to 
tho passage of the electric current hns been so 
imperfectly investigated, ami data respecting other 
factors being likewise unobtainable, it was impossible 
to determine the best form, number, and arrange¬ 
ment of baths for tho purpose in question. The best 
plan wns evidently to make tho resistance of each 
bath as littlo as possible, consistent with facility 
of working, and then to arrange them parallel, or 
in series, or both, so ns to iucliulo tho resistance 
mentioned above. Eight baths were decided upon, 
'J'heso were made of wood, lined with indinrubber, 
and each bad the following internal dimensions. (I 
preserve tho metrical measurements, not to shirk the 
trouble of converting them into English equivalents, 
but because I think ovory English chemist should be 
us familiar with tho metric system ns with our 
national system of weights am! measures.) Longtli 
lOOcm., breadth 70cm., depth lOOum. Tho thickness 





May 29 ,1883,] THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


313 


of the wood was iicm., that of the indiarubbcr 3 to 
-J Him. Each four baths were formed by the division 
of one largo tank, 3m. x Uni., and the two tanks 
were firmly secured by iron bolts running from side 
to side. Placed longitudinally they occupied exactly 
the breadth of the building, and they were fixed at 
the end of the same, at an elevation of ono metre 
from the ground. In front was a platform, at 
one side of which was a door for tho admission 
of the cuttings, after being washed and packed. 
The dynamo was situated in the engine room just 
behind the baths, and communication was made by 
two copper cables passing through a hole in the wall. 
At either side wall, and on a level with tho baths, 
was a dissolving tank capable of accommodating half 
the cuttings after tho removal of the tin. A little 
farther on, and nearly on a level with tho ground, 
were the evaporating down tanks. The crystallising 
tanks were situated beneath the ground level, so that 
the solution could be run oil’ from ono stage to 
another without any pumping arrangement. 

Anodes. —These, of course, were composed of the 
tin scrap. Baskets were obtained to pack the cuttings 
in. These, at lirst, were made of wicker-work, but as 
they were too flexible, and soon rotted by the action 
of tho acid, their place was supplied by strong wooden 
baskets, whoso sides were formed of stout upright 
wooden bars, 2cm. thick, with spaces betweon them 
sufficient to allow the solution to circulate freely, 
while preventing the exit of tho scrap. Tho internal 
dimensions of tho baskets were:—Length, 120cm.: 
breadth, 30cm.; depth, 85cm. Great care was required 
in packing the scrap, bccauso, if it were packed too 
closely, the metallic surfaces thereby united, and pre¬ 
venting tho circulation of tho electrolyte between 
them, necessarily retained their coating of tin. These 
baskets held from GO to TOkilos. of the scrap, tho 8 
being capablo of accommodating about half the total 
quantity required. Long and narrow strips of the 
same material were employed to complete the com 
niuuication with the conductor. As the resistance of 
iron to the current is comparatively great, a large 
number of these were required to prevent excessive 
heating. At one ond they were soldered together, 
and connected with tho copper conductor by means 
of binding scrows ; the other extremities were distri¬ 
buted throughout the scrap. 

Cnl/toiles .—Copper plates were employed. These 
had a thickness of Umm., were 120cm. long, and 
Dfjcm. in breadth. There were 10 in all, two for each 
bath, placed one on either sido of the baskets. To 
keep these thin plates of copper as plane as possible, 
each was surrounded by a homework of copper rod 
of square section. They wore coated with tin to pre¬ 
vent corrosion, ns well as to avoid solution by any 
accidental reversal of tho current. 'L'heso platea 
rested in grooves at tho sides of the tanks, placod at 
a distance of 10cm. from the sides of tho baskets. 
They wero provided, as also were the baskets, with 
indiarubbcr rollers extending to the sides of tho baths, 
enabling them to be raised out of the same with ease, 
and without injury to tho indiarubbcr coating; 

Jileclrolj/tes .— lJiluto sulphuric aciil formed tho 
electrolyte. . This was employed, not only on account 
of its comparatively small resistance to tho current, 
but also because it was convenient to turn tho solution 
into the sulplinto of iron tanks, as soon ns it became 
saturated with that salt, and all tho tin had been pre¬ 
cipitated from it. Commercial acid of 00° li. was 
diluted with i) volumes of water. 

Above tho tanks was a pulley arrangement for 
raising the baskots and plates out of tho baths 
ns required; thoro _ wus also an arrangement of 
lovers and eccentrics constructed, whereby tho 
baskets wero kept in gontlo motion in the baths, 


thus exciting circulation in tho liquid, and tend¬ 
ing to prevent polarisation. The horizontal axis upon 
which the eccentrics were disposed made about two 
revolutions per minute, thereby raising the baskets a 
distance of about 5cm. Levers were fulcruincd into 
the wall, theso passed over the eccentrics, and at 
their extremities ropes were fixed communicating 
with the baskets. 

The enrront was conducted by thick copper 
wires of several plies. Although already coated, 
they were enclosed in indiarubbcr tubing as an 
additional protection. 

Ono of Crompton’s indicators, registering up to 
250 Amperes, was obtained for measuring the strength 
of the current, and detecting Haws or breakages in 
the same Some such instrument is invaluable for 
such work, and this proved very reliable. 

Results obtained .—Tho arrangement of the plant 
having been dotailed, it remains to give tho results 
of the working of the same. The critical point had 
been arrived at; the working capacity of the structure 
was to be determined; that which calculation could not 
indicate was about to be demonstrated. Acting in 
accordance with the principle, “Aspire high,” the baths 
were first arranged in series. Tho connections being 
■ complete, theengine of Hhorse-power wasset in motion; 
the dynamo increased rapidly in speed, while the needle 
of the indicator followed tremulously until it stood 
vacillating within a few degrees of 2-10 A mpirrs, the 
dynamo then making about !)00 revolutions per 
minute. Thus tho most economical conditions of 
working had luckily been hit upon ; the machino 
boro the current bravely, showing no signs of over¬ 
heating. 

Quality of Tin deposited.—' This, was at the first of 
a spongy nature, owing to the great acidity of tho 
bath. Soon, however, it began to be precipitated in 
a moro dense, extremely line, granular, and partially 
crystallino state, which indeed was preferable, as it 
fell to the bottom of tho bath, and was not in danger 
of forming a communication with tho anode. I will 
not say that tho tin was “chemically pure,” but it 
was purer than commercial tin, and, when thoroughly 
washed, contained no traco of iron. It fused readily, 
and almost completely, and that without any addition, 
provided it had previously been thoroughly washed 
and dried. The rapidity with which it dissolved in 
hydrochloric acid was not to be compared to the slow 
action of that liquid upon granulated tin, and this 
rendered it peculiarly suitable for the production of 
stannous chloride. 

Quantity of Tin precipitated.— From tho data 
already given,' tho theoretical amount of tin deposited 
can readily be calculated. The electro-chemical 
equivalent of tin as a dyad, compared with silver, is 

1 =0‘5-l(i, and this is equivalent to tho pro- 

IO* Ou 

cipitntion of (i7 - (15x0 - 51(i = 3(i , i)lm.gms. of tin per 
minuto per Ampere. For 2-10 Amperes, working 
through 8 bnths arranged in series, wo obtain a total 

precipitate of-j quo boo-=•! 25kilos. per hour. 

Asa mnttorof fact, liltie more than half this quantify 
was obtained, the discrepancy being duo to part of 
tho current being absorbed in dissolving tho iron ns 
well as tlio tin, ns soon ns tho former began to get 
bare. Tlfis, together with the natural solution of tho 
iron in the acid, led to the rapid accumulation of sul- 
phatuof iron inthchaths. Theucid hero employed took 
about seven weeks to become saturated. On analysis, 
tho baths wero found to vary in a very romarkablo 
manlier, first one and thou another containing tho 
largest quantity of iron. The tin, on tho contrary, 
remained very constant in amount, both in tho 
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individual baths and in the total, tho average being 
lTjgrni. per litre, l’uro tin was deposited until tho 
acid was saturated and no moro tin was present in 
solution, then hydrate of iron began to form. This 
might be avoided for a time by the addition of more 
acid, but it was better to run the liquid into the 
“green vitriol” tanks, and add fresh solution. It 
was not at all necessary to continue the action of the 
current until all the tin had been removed ; in fact, 
after a certain time, the action on tho iron was even 
stronger than that on the tin. It was found in 
practice that, after the passage of the current for the 
space of 5 or 0 hours, the quantity of scrap referred 
to was suflicicntly free from tin to be dissolved in 
the sulphate of iron tanks with the greatest case ; the 
tin remaining unacted upon in the presence of the 
large excess of iron always provided for, and it was not 
dillicult to recover that tin,and utilise it with tho rest. 

Cost of /‘hint mid Expensed/ Workiny. —These, of 
course, would depend upon the neighbourhood fixed 
upon, and other circumstances ; but, in any case, they 
would be little compared with the value of the tin 
cajiable of being recovered. I think I have given 
sufficient details for any one to be able to calculate 
approximately their amount for any particular locality. 
Clenerally, this scrap is obtained for a mere nominal 
sum, frequently just for tho expenso of transport. 
One stoker and two or three labourers would bo quite 
sullicient to work three tons per week, using one of 
the small dynamo machines manufactured by Messrs. 
Siemens Bros. Tho three cwt. of metallic tin obtained 
therefrom, at £3 18s. per cwt., will compare favourably 
with the cost of fuel necessary to maintain the produc¬ 
tion of 7 or 8 horse-power, wages of workmen, interest 
on the plant, and occasional repairs. If it wereworked 
on a larger scale, and the tin and iron further worked 
up into salts, as in tho instance detailed, the profits 
would be increased in a much greater ratio. When 
we consider that in Baris alone 3000 tons of this I 
scrap are produced annually, it is no unimportant 
matter to determine the best method of utilising it. | 

Adeuntwjes of this System .—In addition to the i 
consideration of economy, this method possesses 
advantages which arc well worthy of attention, i 
especially where sulphate of iron and “ iron mordant ” 
are marketable products. As has been observed, tho i 
tin is precipitated in a pure form, and in a state of 
fine division. It may, therefore, bo either fused and 
sold in the metallic form, or it may be converted 
into stannous chloride, or other salts, for which it is 
exceedingly well suited, owing to the case with which 
it is dissolved. In tho process in which the scrap is 
acted on by chlorine gas, no choice exists as to the form 
in which the tin shall bo scut to the market, tetra¬ 
chloride being tho constant product. Tho same 
remark applies to the method where caustic soda and 
litharge are employed, and in other respects this latter 
method has little to recommend it, judging from my 
own observations. The other process which I men¬ 
tioned is also unsatisfactory. In employing a mix¬ 
ture of hydrochloric and nitric acids, considerably 
more iron than tin is dissolved, and when tho tin is 
precipitated by metallic zinc, the contamination of the 
chloride of iron with zinc chloride renders it of little 
value. 1 do not claim perfection for the method I 
have advocated. It is cnpable, however, of con¬ 
siderable modification ; and I am sorry I have not 
been able to follow tho matter up ns I should have 
liked. A better electrolyto could doubtless be found ; 
probably a solution of stannous sulphate would be 
tho best. I think, however, I have proved that this 
process is practical, simplo, and economical; and fur¬ 
ther, that it presents tho additional advantages of 
purity of product and variety of utilisation, thus 
rendering it well worthy of a wider application. 


DISCUSSION'. 

Mr. Gath dual said : This question of the recovery 
of tin was one to which a great deal of attention had 
been devoted, there having been taken out since 1837 
no less than about forty English patents on the 
subject. Tho question of cost was the thing on which 
they had cliielly broken down, and he feared this would 
bo the case, too, with Dr. Smith’s process if attempted 
here. In this country tho moro cost of collection of 
tin scrap often amounted to 2ns. or 30s. per ton. 

Dr. Smith said that the cost of the tin scrap at tho 
locality spoken of in the paper was only 2 francs 
per ton. 

—wwww- 

JAMESON COKING PROCESS. 

BY J. .IAMKSOX. 

I have been asked to say something to-night as to 
the coking process associated with my name. I admit 
that some explanation is required as to its position. 
A little moro than a year ago, and indeed up to a 
much later time than that, it was considered a Highly 
successful process, and one of immense importance 
to the coke and coal trado everywhere. At tho 
present time little is heard of it, and that littlo is 
sometimes, unhappily, not satisfactory. 

In regard to the truthfulness of representations 
niado by the holders of my patents, there is not a 
word to retract. The results obtained were published 
far and wide; coals wero carried to Felling from 
nenrly all parts of the country and coked in tho 
ordinary oven, usually in tho presence of the owner 
or his representative; the products were carefully 
weighed and measured ; many independent analyses 
were obtained, samples were sent in all directions, 
and the fullest inquiry was courted. 

When the process was practicnlly adopted, it fell 
into good hands. Messrs. Bell Brothers converted 
three ovens, and after somo experience with them, 
seven more ; then, with a further experience of many 
months, another range of seven. Tho Weardale Iron 
and Coal Company converted three, then added seven 
more, and after many months’ trial, made a new 
conversion of twenty, with plant adequate for con¬ 
siderable extension. Tho results of these trials wero 
reported to us ns follows :—That tho cost of tho 
process was less than one penny per ton of coal 
coked; that tho yield of coke was increased ; that 
the time required in the oven was shortened; that 
the quality of the eoko was improved as regards 
sulphur; and our coke, being carefully tried in the 
blast furnace by itself, was pronounced quite equal 
to the bust Beehive coke. No wonder the use of tho 
process wns extended, and that wo had very soon 
installations in a number of different places. 

The results, unhappily, wero in many enses by no 
means such as we had anticipated, and complaints 
began to rise, and, as time went on, to increase. Tho 
defects discovered, not of courso all at one place, but 
some at ono plnco and somo at another, wero tho 
following 

The yield of ammonia was almost nit. Tho yield 
of oil was much less than was expected ; its quality 
wns depreciated ; the suction pipes stopped up ; tho 
scrubbers became clogged with a pitchy oil ; tho 
passages below tho ovon floor became filled up with 
coke dust, or tho perforations in the brick bottom 
through which tho gas should pass, closed up; the 
gas became unburnablo or explosive. Tho Directors 
of tho Company found themselves embarked upon a 
sea of troubles with no autocrat to direct, and no 
absolutely certain programme to follow. 
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I am, I confess, greatly tempted liorc to indulge in 
some personal explanations ; .but" they would have 
little general interest, if any, and 1 refrain. 

The Directors of the Company did not cease to 
believe in the process. Most excellent results Md 
been obtained, and the difficulties arising appeared 
to be mechanical and not inherent in the invention 
itself. The falling oil'in results for the reason that 
it was due in one place to one cause, and in another 
place to another cause, was not unhopeful ; and 
without dividing a penny, the Directors (being at the 
same time the largest shareholders) have been content 
to spend, in the prosecution of the enterprise of the 
Company, upwards of five thousand pounds, inde¬ 
pendently of the cost of all preliminary experiments. 

Now, ns to the present position of affairs. I do 
not propose to take you through all the tedious steps 
of our discoveries. Alterations in ovens or apparatus 
involve the expenditure of considerable time, and 
often a much longer time is required for practical 
demonstrations of their effect; but, perhaps, the 
longest time of all is occupied in localising tho exact 
cause of failure where there may be several causes. 

The first and great causo of all our trouble, after 
ninny experiments, was conclusively proved to be 
ingress of air at the oven bottom, and the first 
requisite to success, therefore, is that the oven bottom 
be air-tight, or as nearly so as possible. This point 
was strongly pressed in nil our circulars and in all 
our directions for installation, but, as it proves, not 
sufliciently so. Any ordinary building of bricks and 
fireclay or (unless carried to both a great depth and 
width) of bricks, fireclay, and tar, becomes after use 
porous, and admits air. The effect of lenkugo of air 
is extremely bad in many ways. The air is heated 
in its passage through the hot brickwork, and meeting 
with the warm gas from tho oven (dependent upon 
degree of admixture and temperature) it decomposes 
the ammonia, and tho oil or it makes an explosive 
gas ; or tho air may burn in the gas atmosphere, just 
ns gas docs in air—it produces a heat in the pipes 
which is very undesirable, causing a distillation of 
the oil deposited on tho sides of tho pipe, with the 
result that the lighter fractions of the oil arc carried 
forward with the gas, and the heavier part is formed 
into pitch on the pipe, and gradually stops it up. 
There is a further injury caused by tho ingress of air 
■—namely, that nil useless air tends to carry away 
ammonia and oil, by hurrying tho gas dealt with 
through the scrubber and condenser, if the gas bo 
mixed, for instance, with its own bulk of air nt cquui 
temperature, it is clear that the condensing aiipnratus 
must be double the size, and that scrubbers and 
exhausters possess only half thoefliciency they would 
havo if the air were excluded. A simple method of 
discovering the tightness of an oven bottom is to cover 
the whole of tho perforated floor with papers wot with 
oil, and then to npply considerable suction, and 
estimnto the quantity at air passing. Hut, ns defects 
limy nriso in this respect at any time, it is also of 
great importance to have asimple menus of ascertain¬ 
ing how much gns is passing from every oven to tho 
main when in regular work ; and to accomplish this 
we put a regulator valvo in the pipe of each oven 
botween tho oven and the main. This regulator is a 
valvo so marked ns to indiento exactly tho amount of 
opening through it, and thoro is a syphon wnter- 
guugo coupled to the pipe at one cud on ouo side of 
tho regulator, and at tho other end to tho pipe on tho 
other side of tho regulator, so that the indicated 
dillerenco of level shall show tho exact pressure 
tending to pass gas through tho restricted opening, 
\\ ithm very narrow limits, this ennblos us to estimate 
tho exact quantity of gns passing from each oven. 

Jf from a 5-ton oven, burning its charge in 72 hours, 


there is a passage of gas of about 1000 feet per hour, 
with a good suction on the oven, it may be presumed 
that the process is working well; but if the passage 
of gns bo much more or less than this it points to 
some defects which should be investigated and 
remedied. 

Next to tho tightness of the oven bottom, I think 
I should attach importance to the construction of tho 
oven lloor ; and tho best lloor, in my judgment, is one 
formed ot alternate firebricks and T irons; the 
bricks being shaped so as to take in the T iron, and 
form a level lloor. I show a piece of T iron which 
has been in an oven continuously worked for four 
months. It is practically as good ns new. 

I show a drawing of the special brick and of tho 
oven lloor with T irons in place. To provide for 
expansion and prevent the T iron from rising into 
the charge, we cut these into pieces not more than 18 
inches long, and bevel tho ends as shown in the 
drawing, so as, while affording room for expansion, 
to prevent actual opening for the passage of coal into 
the channels below ; or the lloor may be constructed 
in accordance with plan No. 2. The T irons prevent 
an action which has caused a great deal of trouble 
—namely, when tho openings through or between tho 
bricks enlargo downwards, as they must do to prevent 
stopping up, any chipping of the top makes an 
opening equal to the size of the enlargement at the 
depth to which tho chip extends. The heavy rakes 
in use for drawing coke chip the bricks, tho openings 
becomo much too large, and coal and coke dust get 
down and impede or stop up the passages below. 
The T iron, however, will bear a heavy blow of the 
rake and distribute it on a large solid body of 
brickwork so as to do no harm to it. 

Next in importance to the points already referred 
to, I attach value to an improvement elfcctcd by a 
slight cooling of tho gas of each oven separately 
before passing into the main. 

It is very easy to reduce the temperature of gas at 
•100° to 150°, a very short pipe will do it; but if gns 
at -100° be mixed with gas at, say, 150°, so as to make 
the resultant temperature HiO", it requires a great sur¬ 
face of pipe to extract the 10“ thus added and bring 
tho temperature to 150°. There is, however, a still 
stronger reason for tho partial cooling of the gas of 
eacli oven separately—namely, that gas and products 
of (lillerent quality come off nt diilerunt periods of 
tho process, nnd if hot gns from mi exhausted or 
nearly exhausted oven be mixed with rich gns from a 
half-burned oven, the products in the latter may be 
decomposed ; the oil. which from this half-burned 
oven is condensible, may be so acted upon that part 
of it is converted into permanent gns, the remainder 
is injured in quality, and the ammonia may bo 
wholly lost. With cooled gas, however, this action is 
stopped. 

I show a drawing of the arrangement of tho ovens 
showing tho cooling pipes, details of the regulator 
valve, the suction pipo of each oven, and its cleaning 
arrangements. 

1 think it is well to condense the steam usod for 
the steam jet, so as both to recover tho oil nnd 
ammonia brought down by the steam, and at tliosnmo 
timoto make the gas available for burning; but, of- 
course, if a mechanical exhauster bo used tins is not 
necessary. 

The modifications I have referred to linvo been 
practically applied nt one installation, ns follows. 
Formerly linlf-nn-inch suction on the oven bottom 
overheated tho pipe to the extent of sometimes 
making it red-hot, and as the chimney draught was a 
quartor-inch, tho real pull on tho gns was necessarily 
exceedingly small, with hnlf-an-incli of suction tho 
quantity of gas and air passing from tho oven was 
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equal to 80,000 feet per ton of coal coked, by far the 
larger portion being, of course, air. Now, with the 
same oven, 3j inches suction gives a passage of gas 
equal to less than 12,000 feet per ton. The temper- 
nturo in the oven pipe with this great suction is 
usually under 200°, and rises only to -100 u a.s tho oven 
gets nearly burned oil'. The yield of oil is increased to 
four times what it was, and, in fact, both in ammonia 
and oil the Felling results have been obtained. The 
scrubbers, cooling pipe, and steam jet, are equal to 
more than six times the work they could formerly do ; 
they can now operate six ovens instead of one with 
equal etliciency, and the quality of the oil is greatly 
mproved. There is no possibility of burning 
the oil by reason of defect in one oven of the rango; 
and any defect in stoppage of floor or leakage of air 
is at once apparent. The attention remured is dimi¬ 
nished, and 1 confidently believe that tlic application 
of the remedies devised will meet our troubles at 
every installation. That is to say, there is not any 
defect which has arisen, at any installation, which is 
not, so far ns I know, met and covered by the modifi¬ 
cations introduced. Experiments are still going on 
with a view to discover the best and cheapest means 
of making a really air-tight bottom, but ns we can 
safely "o to a depth at which the temperature never 
rises above n dull red, there cannot possibly be any 
permanent dilliculty about it. 


DISCUSSION'. 

Mr. John* Pattixsox was interested to know that 
the modifications spoken of were making the process 
a working success: ho asked whether the sulphate 
of ammonium was recovered at any installation, and 
to what purposes the oil was best applied. Mr. 
Jameson was also asked the strength ot the liquors 
yielded. 

In reply, Mr. .Tajiesox suid: The ammonia is not 
worked up into sulphate at any of our present instal¬ 
lations. The largest number of converted ovens at 
one place is 0-1, coking about GOO tons of coal pur week; 
these ovens arc not yet modified in accordance with 
the arrangements described in the paper: tho coal 
used is one yielding only small results, and tho yield 
of ammonia is not large enough to warrant the erec¬ 
tion of sulphate plant. The quantity of ammonia 
yielded depended on the coal, and varied from 2 or 3lb. 
to about 1 ill), (expressed as sulphate) per ton. As to 
the oil, Dr. Armstrong, of London, is going to read a 
paper at the Iron and Steel Institute meeting shortly, 
which will I believe deal with the whole question of 
its nature and uses. Dr. Armstrong told me that he 
finds it in a very marked degree a low temperature 
product, and hence especially adapted for conversion 
into other forms by higher temperature. 1 le suggested 
its application as a source of illuminating gas, and 
that fractions not suited for other purposes should be 
used ns a liquid fuel for steam-ships. A good deal 
has been used for ercosoting and found very good for 
the purpose. The strength of the ammonia liquor 
varied from 2 to 5oz. per gallon. 

—— 
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PATENT DECOR POSING 
FURNACE. 


I1Y W. I- HEXXOLDSOX. 

Tins furnace, which is tho invention of Mr. TUos. 
Larkin of East Jarrow, 1ms been designed for tho 
manufacture of sulphate of soda, hydrochloric acid, 
and other substances. In its arrangement every 
attention has been given to the important require¬ 
ments of the present tiino, which are, capability to 
make salt-cake of first-rate quality, and to yield the 


HC1 in tho largest possible quantity, and this of high 
density (so ns to allow of the best results being got in 
the bleach department), while at the same time to 
admit of the escaping flue-gnses being readily main¬ 
tained within the standard limit of acidity. 

These desiderata arc all accomplished with this 
furnace, and not only accomplished, but with remark¬ 
able economy under every item—viz., labour, fuel, 
vitriol, first cost and maintenance. In its general 
character tho furnace is not such a radical departure 
from the hand-worked furnace as other mechanical 
decomposers are, the aim having been to retain tho 
really efficient features of the best hand system, and 
combine with these the several improvements which 
constitute the invention, and winch were actually 
desirable. 

The plant consists, in the first place, of an ordinary 
pan situated so that the charge of salt is dropped in 
from a wagon on an overhead tramway, and it (tho 
pan) is fired by the waste heat from tho roaster. 

The roaster is of the close or muille style, but with 
a specially low and perfectly fiat inner roof (or arch), 
consisting of sections of iron plates supported in a 
very novel manner, ami the space between it and the 
upper arch, which is also nearly fiat, is divided into 
independent transverse compartments or channels. 

The heating of this roaster is oll'ected by a doublo 
series of smnll fires; one series heats tho bed from its 
under side, tho other heats the roof. Each lire 1ms 
I its own line across the furnace, and afterwards nil 
these small flues lend into a main one, from which 
all or any portion of the waste heat can be directed 
under the pan. 

The mechanical appliances for working tho batch 
in tho roaster, are a vertical shaft, and horizontal 
radial arms with scrapers, and being very strong— i.e., 
strong in the proper place, but by no means ponder¬ 
ous—are very serviceable and efficient. 

A small steam engine transmits tho power from 
below, and the whole arrangement works smoothly 
and silently. 

The substitution of steam-power for manual labour 
for working the batch in the close roaster, and tho 
protection of every part of the steam-worked tools 
from the direct action of the fire, are special features 
of the invention. And the adoption of several small 
fires in plnco of one enormous, and more or less 
unnmngcable lire, is an improvement of tho greatest 
advantage. 

Tho multiplication of the sources of heat leads to 
an even heating of tho whole furnace, and, as the 
coaling and cleaning (scarring) is done at intervals, 
and at one fire at a time, tho temperature of tho 
whole furnace can bo maintained with great regu¬ 
larity, and thus the great cause of destruction to tho 
structure— i.e., expansion and contraction—is largely 
reduced. And as each Hue, under the bed and over 
tho arch, lms its own lire, and each lluo 1msa damper, 
it becomes on easy matter to manipulate the heat in 
any way, or even to ontircly lay of! any section of tho 
arch, in the event of a failure occurring. 

These flues being on tho “ Hash ” system (in contra¬ 
distinction to tho usual “ wheel ’’ or return system) a 
very slight draught to tho chimney suffices, so that 
any leakngo would not bo of acid gas to the chimney, 
but of smoko to the condenser, owing to tho (with 
this furnace) undoubted stronger draught to tho 
condenser than to the chimnoy ; however, tho useful 
provision above moutiouedefl'cctunlly provides against 
leakage in cithor direction, 

Tho fact that all the stirring and raking of tho 
hatch and the evolution of its 1101 takes plnco with 
cloned tvork'mg doom, is a very great advantage in many 
ways—direct nnd indirect, moro especially when 
coupled with tho fact that the roaster is a closo one. 
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There is the highly important ono that it renders 
it a matter of ease to obtain practically all the 
hydrochloric acid in a highly concentrated state 
without any costly ranges’ of cooling pipes, or 
extravagant condensing space ; this is a considerable 
saving in cost for plant and its maintenance, and 
tho cost for wash towers and for their supply of 
water are entirely saved. The high strength hydro¬ 
chloric acid means a less volume of itself, nnd of the 
•stilt liquors, and as the loss of HO, ns free acid, in 
the still. liquors is in direct proportion to their 
volume, there is a greater utilisation of tho acid, and 
consequently a larger production of bleach per ton of 
salt decomposed. 

From the same cause there is a saving of chalk or 
limestone for neutralising, while less still, ete., room 
and steam suffice for working such liquors. 

Another advantage connected with the closed 
working doors is in the matter of the usual escapes 
of acid vapours about the furnaces— i.e., the “low 
Iced escapes " —which aro the cause of much anxiety in 
many neighbourhoods; with this furnace such 
escapes are almost unknown. 

This satisfactory state exists partly from the doors 
being closed, and also from the reason that a much 
stronger draught to the condensers ispised with these 
furnaces than with hand-worked ones. 

A strong draught uii hand roasters is the cause of 
several evils; when the working doors tire open, as 
they must be to a large extent, the inrush of air 
rapidly cools the roaster, nnd heats the condenser, 
and so interferes with efficient condensation. 

Then, again, tho practicability of working with 
closed doors and strong draught prevents the possi¬ 
bility of any acid gas leaking into the chimney gases 
through any crevice that might exist in the arch, etc. 

This arrangement of furnace also benefits the 
workmen to a very considerable extent. The drier- 
man is relieved of nearly all the punishing nature of 
his work. Tho steam-worked tools relieve him of 
tho hard labour, heat and gas he had to bear with 
the hand furnaces, and the closed doors nnd strong 
draught keep the air about the place free from acid ; 
and the attending to the several small tires does not 
give him tho severe scorching that tho ordinary large 
lire does ; and when he draws the batch, it is so 
well worked and evenly fired that not even then is 
he troubled by gas. 

Even the pan-man is much benefited, ns he is 
allowed to have a stronger draught than formerly, 
whoa there was always a fear of drawing dangerous 
heat, etc., from the roaster through his open, or 
perhaps leaky partition damper, lie is also relieved 
from the scorching which tho ordinary pan-lire gave 
him. 

Tho sulphate can readily bo made of nny strength 
and with great uniformity, and this uniformity of 
composition and of physical condition, being free 
from hard lumps nnd fine without being dusty, 
rendors it highly suitable for the manufacture of 
alkali and of glass. 

The following is a statement of results :— 

IlKSUIiTS Of WOltlCIXfi IIYTIIKST. 1IICDKCIIKMICAL 
COMPANY. NKWOASTLK—AVKItAUKS OVJ2U LAST 
TllHIOli MONTHS. 

(Threefurnaces arc now in constant operation.) 

Salt decomposed per funiueo per week (six days) (SO tons 

have lioen douu in a week of six days). 7- toils 

Sulphuric aciil consumed (on weight of dump salt ns 

received). 7S per cent. 

Sulphate (salt cake) made . 110 per cent. 

'J'esl of sulphate, (PI acid. 121 per cent, salt 

Test of gas from pan amt roaster at Hie condenser 
inlet . I To F. 


Test of gas from pan mid roaster at the condenser 

outlet . O'itlgn. J101 per culiic font 

Test of gas, ete., in chimney... 0’07gn. JICI per cubic font 

Test of hydrochloric acid produced . 20“ T. at GO F. 

Bleaching powder, 1 ton obtained from each... 4Gcwt. salt 

1 ’or Ton 
Sulptmlo 
s. it. 


Labour (all at nml about furnaces) . 2 0 

Labour since reduced, now working at . 1 0 

Steam, fuel and labour for. 0 lj 

Fuel at pan nnd roaster, 7Acwt. small coal . 1 3 


Ui.TAins.— During the fourteen months the system 
has been at work there have been no appreciable 
repairs, no renewal of arms, nor of bridge, arch, or 
casing of either pan or drier fires, only replacing of 
worn scrapers. 

DISCUSSION. 

Dr. I I kwitt said tlmt lie had seen the furnace at 
work that morning, nnd observed that both the 
method of firing nnd construction of the nrelt or roof 
were novel. No considered tlmt the idea of heating 
with a number of small fires with separate Hues was 
a great improvement on the one largo lire system, 
because tho latter caused great intensity of heat in a 
part only' of the furnace, with consequent unequal 
expansion and contraction, lie received with reserve 
the statements ns to cost of maintenance, owing to 
the short time during.which the furnace had been at 
work; but at the same time he thought that its 
special construction was likely to conduce to economy 
in that direction. As to salt cake, lie preferred its 
being made in two operations, ns in the pan nnd 
roaster of tho hand-worked furnace. But in this, 
mixing had to bo done by hand, and the quality of 
salt cake produced depended on the skill of the 
workman. Moreover, hand mixing necessitated 
open doors, leading to both influx of air and escape 
of gas. Onen mechanical furnaces, intended to re¬ 
place the old “ pan,'’ had never seemed quite satisfac¬ 
tory to him, owing to the dilution of the gas with 
air. (laskcll ami Deacon’s,and (Jumble's plus-pressure 
furnaces had been intended to meet the objections to 
the second part of tho operation, inasmuch as they' 
were “close, and permitted little, if any, dilution of 
the evolved hydrochloric acid. But Mr. Larkin 
had added to tho old pan a mechanical muillo, in 
which thorough incorporation was cficcted by a 
mechanical stirror with closed doors, tlius effecting 
better condensation, nml avoiding low-level nuisance. 
The stirrer is not exposed to a very' high temperature, 
ami its wear ami tear is reduced to a minimum. 
Altogether, both us regards fuel, condensation, nnd 
miiko of bleach, lie thought very highly of this iurnnee. 
Having regard to present circumstances, which 
rendered it desirable to make a maximum of bleach 
with a minimum of soda, and to obtain a more 
condensed, and thereby stronger gas, there was no 
doubt that Mr. Larkin’s furnace was a step in the 
right direction. 

Mr. .Stilv i;t : Jt would have added materially to 
the value of Mr. Rennoldson’s interesting paper, had 
ho mentioned the particular form of decomposing 
furnace over which lie claims advantages for tho 
Black ami Larkin furnace, and J think it would 
have been well had ho selected for comparison tho 
fiirunco which in his opinion best suits the require¬ 
ments of tho present day, All other things being 
equal, as to cost of plant and sulphate, combined 
with satisfactory quality of tho product, that funmeo 
is the best, in the present condition of tho Loblanc 
process, which produces a ton of bleaching powder 
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Meeting in the Rooms, -07, Rath Street, on 
Tuesday, May 0. 


MU. O. BEII.UY IX THE CHAIIt. 


WOOD NAPHTHA. 

BY MU. C. A. FAW3ITT. 

As the distillation of wood and the working up of 
the resulting products form an important branch of 
the chemical industry in the West of Scotland, I 
thought it perhaps might be of interest to some of 
the members of this Society, if I read a short paper 
on what, in this district, is termed “ wood naphtha,” 
lmt elsewhere generally “wood spirit.” 

In the first place I shall say a few words on the 
composition of wood. Secondly, give some conditions 
on which the yield of the‘dillercut products of wood 
distillation depends. Thirdly,dwell more particularly 
on tho preparation, properties and uses of wood 
naphtha. 

1st. As to the composition of wood. 

Wood consists principally of cellulose, impregnated 
with incrtisting material, such ns resin, volatile oils, 
sugar, gum, tannin and protein bodies, besides the 
usual mineral constituents of plants. 

The amount of incrtisting material varies, being 
more abundant in hard and heavy varieties than in 
light and soft kinds ; and wood which contains it in 
tho largest proportion gives the most acid and naphtha 
on distillation. These intrusting materials contain 
more carbon than cellulose, and the greater the 
amount of carbon and hydrogen in wood compared 
with cellulose depends on a greater amount of these 
bodies. Leech wood was found, by I’ayen, to contain 
•10 per cent, cellulose and 00 per cent, incrusting 
material. 

Wood is a highly hygroscopic substance, as is shown 
by the fact that it placed in air of ordinary tempera¬ 
tures, after having been dried completely at about 
105° 0., it takes up about 20 per cent, of water. Its 
average composition is ns follows :— 

C'nrlioii. IlyilroKtMi. Ojyjiou. XitroKi'ii A»li. Water. 

Dried ut 120*C. SO:' .... li'U .... 120 .... IT) .... 1TJ .... - 

Alr-tlrlcd .. a'J'2 .... 17 .... :il'5 .... 0’S .... 0 8 .... 20 0 

2nd. Some conditions on which the yield of dillercut 
products of wood distillation depends. 

When ordinary air-dried hard wood is distilled in 
closed vessels, thero results 

Clmrcnul, which amounts to 21 to 2GX of weight of wood. 

Liquid distillate „ AO to 55 „ „ 

l'crnmncnt gas ,, 20 to 25 ,, „ 

You can readily understand that tho weight of the 
dill'eront crude products depends on a variety of 
conditions. 

The first I will mention nro the species, age and 
condition of the wood, anil also tho soil it is grown in. 

As regards tho species, it may be said that hard 
woods are preferred by the wood distiller: and of 
these oak, beech and birch are most usc<l in this 
district. Tho following oxnmplo shows tho difference 
in yield of acid for 100 parts oak and Scotch fir :— 

Grtlilit AcM. ActTlc Aolil. T'ur. Clmrcnul. j 

Oak . I7'ti. .VI . II-1 . 217 ) 

Scutch Kir.... I0'0 .27 .1UU . 2S'U 

You will notico that, although the woightof crude 
acid in both eases is much tho same, the amount of 
noetic acid is very much less in tho cusoof the Scotch 
fir ; and I should like to mention hero that the yield 
of acetic acid and naphtha always varies in tho same 
direction— i.e,, if the yield of acid is large, so is that 
of tho naphtha, and pice rersa. 


The condition of the wood when distilled has an 
important influence, sound wood giving much better 
results than unsound. It should also, previous to 
distillation, have lain for some time, in order that a 
considerable proportion of the water might escape. 
This is then called “air-dried ” wood. It appears to 
lose water for about l j to 2 years after it is cut, and 
should not be used, at tho soonest, within one year of 
the time of cutting. 

New beech wood contains.30 to 35% H a C> 

,, ,, well air-dried, contains 10 to 20% 11-0 

Trunk wood gives more acid than brand) wood. 

Wo will now notice another important set of con¬ 
ditions - namely, temperature, size and shape of 
retorts. 

The temperature has a most important influence, 
and it can be taken ns an invariable rule that a low 
heat gives more charcoal, acid, naphtha and tar, but 
less permanent gas, than a high one ; and this can bo 
readily understood if we remember that at a low heat 
bodies are formed, rich in oxygen, such as CoII 4 0._, 
and CH,0; but at high temperatures these same 
bodies are decomposed into compounds rich in carbon 
and hydrogen. For instance, ncetie acid yields free 
carbon, benzene, naphthalene, acetone and permanent 
gas, whilst CHjO gives permanent gas, containing 
acetylene and other bodies. 

The size of the retorts, likewise, has a slight effect 
on the yield of the products. This is more marked uenr 
the end of the distillation, when the heat of the retort 
is, as a rule, at its maximum; and the gas travels 
slowly, both through tho heated mass and along tho 
heated walls of the retort. 

The aim of the wood distiller is to obtain the largest 
possible yield of acid ; and he, therefore, regulates 
the heat of his retorts accordingly. Experience has 
proved that the most suitable temperature is 350° to 
•100° C. 

As soon as the temperature exceeds -J00° C., the 
per cent, of ncetie acid decreases ; and as acetic yields 
acetono on boing passed through a red-hot tube, one 
would imagine that tho per cent, of acetone would 
increase; but it is not the cose. I made two trials, 
conducted under exactly tho same conditions, with 
the exception that in ono case the temperature was 
300° to 350° C., and in the other low red-hent. The 
crude acid, from experiment at the low temperature, 
gave - -J2 per cont. of acetone, and at the high tempera¬ 
tures!) percent. The yield of both acid and naphtha 
were, in theso experiments, one-third less in the case 
of strong hent. 

It is impossible to formulate the reactions 
which take place inside tho retort, ns you cannot 
establish a fixed set of conditions as regards tempera¬ 
ture, etc. Certain compounds nro no sooner formed, 
wo will say in the ccntro of the retort, than thoy pass 
into a moro strongly heated space, and nro at once 
dissociated. 

I havo seen it stated that a sharp strong hent gives 
a better yield of nnphthn, but my experience does not 
bear out this statement. 

I now como, 3rdly, to speak of the preparation, pro¬ 
perties and uses of wood naphtha. 

Wo will assume that the wood has been dis¬ 
tilled, and that wo have tho liquid distillate, contain¬ 
ing acid, naphtha and tar, to work up for the nanhtha. 
It is allowed to stand for some time, when tho tar 
falls almost completely to tho bottom of the vessol, 
and tho crude acid forms a watery layer on tho surface. 
This latter, amounting to -12 to-17 percent, by weight 
of wood distilled, is drawn off and worked up for tho 
acid and naphtha it contains, according as to what 
acid products nro required. In this district theso aro, 
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for the most part, acetate of lime, iron liquor, and 
brown sugar of lead. 

If acetate of lime is wanted, the crude acid gets in 
most cases n plain distillation, to rid it of most of tlio 
tarry matters. The distillate is then neutralised with 
lime, allowed to settle, and tlio supernatant liquor 
distilled. The naphtha being the most volatile, conies 
over at the commencement, and should bo collected 
until the runnings ha ve a sp. gr. 1)95 to 1 "000. A very 
common test in uso at many works is for the still- 
man to throw a small quantity of the runnings upon 
some hot cinders, and if the gases evolved do not 
take fire, he concludes it is time to put oil'the still. It 
is needless for me to dwell on the unreliability of such 
a test, and in these days, when we hear so much 
about the great strides which are being made in 
methods of testing in chemical works, it should bo 
replaced by a better one. 

If sugar of lead or iron liquor arc wanted, the crude 
acid is distilled, and the naphtha collected, until the 
runnings show same strength ns in the previous case. 
Care is required to keep the acid from coming over. 
I have often worked crudo naphtha, which would 
have paid much better to work tor the acid than for 
the naphtha it contained ; but 1 find dull times are 
the best remedy for such carelessness. 

The crude naphtha, by either process, has an average 
sp. gr. U'itSO, and varies from 0070 to O'OOO. It has a 
dark-brown colour and strong smell, and must, from 
what has previously been said, be a complex liquid. 

Resides water, crude wood naphtha contains tho 
following compounds :— 

Polling. 

Formula. Polo!. Sp. Gr. 

Methyl Alcohol ....G'lf:,OI[ .... (iVO_O'ffl.ViSat 15-50*0. 

Acctono .(Cliat.UO _ Wit_0*8111 nt O’ C. 

Methylic Aectulo .l |()-(;llj .. >»•:».. ..O'MMSSnt 21* C. 

Ahlohyito .t!..U,0 .. L’tlS....O-SOO!lutU'(!. 

Allyl Alcohol .CalljOII .. 103... .USiOiSut 0 - 1\ 

Di methyl Acetate ..G s lli{ o£{[;| J-..HI UI ..0-S7S7 nt I" 0. 

Also small quantities mono-, <li-, tri-, mcthylamino, 
acetate of ammonia, oils and tarry matters. 

The wood naphtha from manufacture of sugar of 
lead and iron liquor almost always contains free acetic 
acid. 

There aro several methods in uso for working up 
tho crude naphtha ; but the one which finds most 
favour in this district, and which gives a very good 
finishedI prod net nt a small cost forplnntaiul material, 
is to distil with lime, which retains the water ami 
acid, decomposes almost entirely the methylic acetate, 
simple and compound ammonias, acts upon the oils 
in such a manner as to convert tlio greater part of 
them into solid resinous bodies of high boiling points, 
and 1ms also the Gleet of diminishing the percentage 
of acetone, which, on treatment with lime, gives con¬ 
densation products of high boiling points. It is 
important to decompose the methylic acetate, as on 
account of its high sp. gr. it, if present in large 
miantities, makes it dillicult to work tho naphtha 
down to the usual strength, (il <u\, sp. gr. ’827. 

A source of eonsidcralilo trouble to the reetilicr of 
wood naphtha is tlio oils contained in the crude, and 
although they, for the most part, boil considerably 
over 100° G\, on account of the large quantity of steam 
given oil', are, in the distillation, easily carried over 
along with tho naphtha. They are very soluble in 
strong naphtha, but can he separated again by merely 
diluting with water, when they usually rise as nu oily 
layer to tho surface of the liquid ; in some eases they 
sink to the bottom of the vessel. 

It is ossontial to removo tlieso oils as completely 
as possible, as a small percentage is injurious, as I 
shall show farther on. • 

As to tho coin position of theso oils very little is 
known. According to Cahour.s thoy contain, besides 


other bodies, toluene, xylene, and cymcnc ; Kramer 
and Clrodski found subsequently that they contain 
ketones, which, on treatment with ZnCL and 11.Eo,, 
give toluene, xylene and cymcnc. 

I made a fractional distillation of a sample, and 
below you lmvo the results :— 

300ce. taken, sp.gr. -S70 at 15-5° C. 

A : Thermometer in liquid. 

)!: ,, ,, vapour, 

began run : A, SO" C. 

it n Ri 05* C. 



A. 

15. 

5%. 

oif n. Tir* c 

10'. 

..no 


20 . 

..133 

.ISO 

30 . 

..140 


40 . 

..140 


50 . 

..152 

.142 

00 . 

.. KiO 

.151 

70 . 

.. KiS 


SO . 

,.17S 

.108 

00 . 

..103 

.1S3 

93 . 

..203 

.101 

Spcdfc G 

fill litij of the Din til/tth\ 

1st.—50ce.. 


...0-840 at 15T>“ C 

2nd.—50cc. 


...,0’8.i7 ,, ,, 

3rd.—flOcc. 


...0-872 „ „ 

4tli.—30cc.. 


...o-ssi „ „ 

stli.—r>0uu.. 


...0-887 ,, „ 

Lust.—-Slice. 


...0-001 „ „ 

ill no doubt 

notice 

that in tlio case 


considerable proportion of the oil comes over 130-112. 
Within these temperatures the three isomeric xylenes 
boil. This fraction is almost completely absorbed 
when shaken with If. times its volume of strongest 
suliiliuric acid, wliicli would be the ease with meta- 
anu ortho-xylene, as they are converted into sulpliouic 
acids,.hut not if it consisted of pnrnllins or parn- 
xylene. I do not say that this property of the oil 
proves the presence of tho above-mentioned hydro¬ 
carbons, lmt it tends in tho right direction. Tlio 
finished wood naphtha, as it comes into commerce, 
is an almost colourless liquid, having a sp. gr. of 
0'827 at l.V.V' (J. This sp. gr. corresponds to (il n.i*. 
by Sykes. 

One of the principal uses of wood naphtha is in the 
manufacture of methylated spirit, lmt tlicro aro 
certain conditions which must he fullilled lieforo the 
Government will allow of its being used for this pur¬ 
pose, one of which is that it must have a pungent 
smell, so that it can impart the saiuc to the spirits of 
wine, and so destroy its “magic” inlluuncu— i.c., 
render it unlit for drinking purposes. 

Tlio following is tho clause in the Excise regulations 
which treats of the strength and proportion of wood 
naptha to he added to tho spirits of wine for manu¬ 
facture of methylated spirit:— 

“ The spirit is not to lie less than 50 n.i\, nor less in 
quantity tlinn -IDO gals, at a time, and tho proportion 
of naphtha or methylic alcohol, not less than one- 
ninth of tlio spirit, strength of naphtha to bo at least 
00 o.i\" 

The buyer always specifies that tlio naphtha 
shall be “ miscible,”— i.c., itsliall not produce turbidity 
when diluted with water. This turbidity arises from 
the presence of tho oils above referred to, and which, 
on addition of water, are thrown down in a finely 
divided state,ami givothesolutum a milkyappearnnco. 

Tho method adopted in this district, and also by 
a largo number of linns in England, for taking the 
.strength of thojinished naphtha, is simply determin¬ 
ative of its sp. gr. Tlio instrument used is tlmt of 
Sykes, the ronding-s of which are tabulated with 
corresponding strengths. These tables worn nmdo up 
for spirits of wine, and aro still used in all tho 




























3!ny29,1SS3.] TIIE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


321 


Government ofliccs for that purpose, but it certainly 
seems a little strange that the strength of wood 
naphtha, consisting chiellyof methyl alcohol, should be 
fixed by them, fit so happens that thesp. gr. of methyl 
and ethyl alcohols do not, for the same percentage, 
(lifter very much ; but, ns it is becoming more the 
custom to buy by sp. gr., corresponding to a certain 
percentage, it would he decidedly preferable to adopt 
a table made up for methyl alcohol. The Sykes table 

gives the highest strength at (i0° F. to be 07 o.i\, 
which corresponds to sp. gr. ' 810 , but this only corres¬ 
ponds to !)3 percent, of CH|0, as determined by 
J’rof. Dittnuir and myself, ancl you can sec that by 
still adhering to the old tables confusion may often 
occur. A good average sample of finished naphtha, 
sp. gr. '82!), at t;Vf>, contains— 

C1I.0.= S0% 

Acetone.= 0 

IIjO .= 12 

Resides traces of mcthylic acetate, di-methyl ncelol, 
methylamine and other impurities, should boil as 
under 


determine the percentage of methyl alcohol present in 
purified-wood spirit. 

Mr. Fawsitt, in reply, said that stove-drying bad 
not proved beneficial as regards incrcnso in the yield 
of products. They nlwnys used the methyl-iodide 
test for methyl alcohol in purified-wood spirit. 

In reply to rpiestions asked by Mr. Pattison, he 
said that naphtha was made miscible in water by 
extracting the oily portions by distillation, and that 
its so-calicd solvent action upon gums and resins was 
due to the acetone present. 

—wwww— 

Hctting held April 7. 


mi:, i;. o. c. stax roan j.v tiik chair. 


A NEW SYSTEM OF COOLING OILS FOR 
THE EXTRACTION OF PARAFFIN. 


fOOcc. taken. 

A : Thermometer in liquid. 


Ji: 


vapour. 


Ifcgan to run : A, (17° 0. 


It 

>t 

it, or c. 

A. 

if. 

■>%. 


.. 07° C. 

. (!ti°C. 

10 . 


.. 07 Ti . 


20 . 


.. 07'.t . 

. 07 

30 . 


.. (iS'O . 


•10 . 


.. IfS'o . 

. 08.0 

no . 


.. 09 0 . 


(to . 


.. 70 0 . 

. Oil'0 

70 . 


.. 70 r, . 

. Of). 5 

80 . 


.. 72 0 . 

. 710 

ill) . 


.. 7(i'0 . 


.)5 . 


.. St 0 . 

. 70 0 


Not very many yenrs ago wood naphtha was scarcely 
a saleable article. Its principal uses were for varnish 
and finish manufacture, and ns a substitute for 
methylated spirit; but with the discovery of the 
aniline colours, and the large increase in tho con¬ 
sumption of methylated spirit, the demand for this 
article has increased, and to-day, instead of wood 
naphtha being cheaper than methylated spirit, it is 
the reverse, the former varying from -Is. to fls. per 
gallon, and the latter from 2s. (id. to .‘is. per gallon. 

The principal uses for finished wood naphtha arc for 
methylated spirit, aniline colour mid varnish manu¬ 
facture, tho portion rich in acetone being chosen for 
the latter purpose, as it is a capital solvent for gums. 

The quantity used for nnilino colour manufacture 
is very small in this country compared with Germany, 
but tho quality required for that purpose is much 
higher than that employed in making methylated 
spirit. It is to be hoped that organic chemistry will 
be more taught and studied in England and Scotland, 
so that the manufacture of articles of commerce, such 
as aniline colours, will bo thoroughly understood 
and appreciated both by young chemists and 
manufacturers. 

DISCUSSION. 

Mr. Rihi.iiv paid a tribute to the author for his 
valuable contribution. Jlo felt that it was the duty 
of each particular Section to bring into discussion 
tho industries of the locality; and testified to tho 
great want hitherto felt of technical literature bearing 
upon these industries, a want which such papers wore 
intended to supply, lie would like to ask the author 
whothor stove-drying of tho wood had been found to 
havoiuiy beneficial oiled upon tho yield of products? 
lie also wished to know what method was used to 


BY CKOltGB IIKILIIY. 

Till: separation of the solid from the liquid parallins in 
their manufacture from crude shale oil or petroleum, 
is essentially a process of crystallisation and filtration. 
Ry fractional distillation of the partially purified oil a 
concentrated solution of solid paraflin in oil is obtained. 
In the manufacture as ordinarily practised in Scot¬ 
land, this concentrated solution of paraffin, whose 
crystallising point is from 90° to 100“ F., is exposed 
to the air in large trays or tanks, from one foot to two 
feet deep. In from two to four days, according to the 
season of the year, tho oil is reduced to the tempera¬ 
ture of the air or nearly so. The separation of paraflin 
by such slow’ crystallisation makes the solution into a 
perfectly solid mass, so thoroughly knit together by 
the interlacing of crystals, that the oil, which consti¬ 
tutes about 7f> per cent, of the whole, cannot be 
separated by mere draining. In order that the oil and 
paraflin may bo separated by filtration, it is necessary 
to crush tho mnssso as to destroy the general structure, 
leaving the individual crystals free. The crushed 
mass is pumped into filter presses, the oil passes 
through and the paraflin is retained in the cells. The 
paraflin obtained at this stage is known commercially 
as “ hard scale,” but a further crop of crystals of lower 
melting point is obtained from tho first mother-liquor 
by concentrating it by distillation, and again cooling 
and filter-pressing. As this second crop of paraflin is 
of lower melting point, and is, therefore, more soluble 
in oil, it is the custom to cool tho solution by means 
of artificial refrigerators, so ns to crystalliso and ex¬ 
tract the paraflin at a temperature of < 32° F., or ns 
much below that point ns possible. The apparatus 
most commonly used for this purpose consists of u 
drum or cylinder or cast-iron, kept at a low tempera¬ 
ture by a current of cold brine led through it from » 

, refrigerating machine. This drum revolves on a 
; horizontal axis, its lower side dipping slightly in a 
j tray containing the oil to be cooled. Tho cold surface 
I of the drum, as it revolves, picks up a layer of oil from 
the tray, which layer, as it is carried round on tho cold 
surface, is reduced to its temperature. After thu layer 
! has travelled round on the drum for about three- 
fourths of its revolution, it is scraped off by n steel 
i knife which is pressed against the surface of tho drum 
by springs and set screws. The cleaned surface in the 
! course of its revolution again passes through tho oil 
! in the tray, taking up a fresh layer of solution to bo 
cooled, solidified and scraped oil’. Thus the process 
1 is a rapid and continuous one, the warm oil is eon- 
i tinually running into tho tray, passing over tho drum, 
! and being scraped off and dropped into a suitable 
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receptacle, from which it is drawn by pumps and 
forced into filter presses. Various modifications of 
this form of parallin cooler have been designed by 
Mr. A. C. Kirk, Mr. Southby, Mr. N. M. Henderson, 
and Mr. William Baxter, in every caso the object 
being the rapid cooling of a large quantity of oil. 
Owing to the very low conducting power of parailin 
for heat, quick cooling can only be obtained by 
bringing the oil in thin layers in contact with cold 
metallic surfaces ; this principle was recognised and 
acted on in all of the coolers enumerated. Looked at 
simply as appliances for cooling, the maximum 
quantity of oil through the maximum number of 


or powdery form, whereas slow regular cooling 
produces largo well-defined crystals. In solutions of 
paraffin in oil these effects of cooling are particularly 
well marked. When a hot saturated solution is 
suddenly cooled, the paraffin is deposited in an amor¬ 
phous or only faintly crystalline condition, and is 
consequently very difficult to separate from the oil. 
On the other hand, if the solution is kept in repose, 
and under such conditions that the cooling is slow and 
regular, the paraffin deposits in large well-defined 
crystals, which are easily separated from the oil. 
These effects aro most apparent in oils of high 
viscosity, and for two reasons : (I.) The viscous oil 



Fig. 1. 


degrees in the shortest possible lime, these coolers aro 
all really efficient. It is only when the desired object 
is, not merely the cooling of a solution of paraffin to a 
given temperature, but the efficient separation of the 
paraffin by crystallisation, that the principle of rapid 
cooling in thin layers is seen to be unsound. 

The crystallisation of paraffin from solution in oil 
is in many respects analogous to tho crystallisation of 
salts from miueous solution. Tho sizo of tho resulting 
crystals in noth cases is very largely determined by 
tiio rate of cooling and deposition. A hot saturated 
solution of sulphate of sodium suddenly cooled to tho 
utmosphorictompcraturo deposits the salt inn granular 


on being cooled to a low temperaturo itself becomes 
gelatinous or semi-solid, and in this state tends to 
retain the paraffin in an imperfectly crystalline stato. 
(-2.) The methods of refining which nro necessary for 
tho production of tlio most viscous oils, also tend to 
produce viscous or amorphous paraffin. Vaselino 
when proporly prepared shows 110 trace of crystalline 
structure, and is, therefore, an excellent example of 
an amorphous parallin mixed with a viscous oil. As 
tho whole tendency of parallin and petroleum refiners 
is to produce lubricating oils of maximum viscosity, 
the difficulty of separating the paraffin tonds also to 
incrcaso. In certain cases the viscosity practically 














































M»y 29.1885.] THE JOURNAL OP THE SOCIETY OP CHEMICAL INDUSTRY. 


323 


attainable is determined solely by tko possibility of crating machines, made it seem not unreasonable 
properly extracting the paraffin. to consider the possibility of cooling paraffin oils in an 

1 lie value of slow regular cooling for the extraction artilicial winter atmosphere. When ways and means 
of the first crop of paraffin or “hard scalehas for came to be considered, it was evident that the employ- 
long been fully recognised, so far at least as natural ment of tray coolers, one to two feet deep, was quite 
or atmospheric cooling is concerned; but whenever out of the question, on account of the enormous ground 
refrigerator cooling has been used, the principle has area that would be occupied for a given quantity of 
been abandoned. Mr. A. C. Kirk tells me that at Mr. oil, involving the erection and cooling of very large 
Young’s Bathgate Works various schemes were pro- buildings. The quantity of oil to be cooled at Oak- 
posed, and even partially worked out, for the cooling bank was 8000 gallons per day, and assuming that 
of paraffin oils in a state of repose, but these were put four days were necessary for cooling it, accommodation 



Ihfi.’s, 


asido in favour of the more rapid .system of cooling for four days’ oil or 32,000 gallons would hnvo to be 
by drums. provided. This quantity of oil spread out in tanks 

At Onkbank, about two years ago, it beennie ono foot deep would cover a ground area of 3120 
necessary todevise means for cooling and crystallising square feet, equal to a rectangle of I GO feet by 32 feet, 
certain very viscous oils. An experience of ninny in tho plans adopted and carried out at Onkbank, 
years with this class of oils made it evident that tho coolers nro turned edgewise, and are built in 
proper crystallisation could only bo ensured by cooling blocks with interspaces between the cells, 11 hns been 
the oil slowly, and in considerable mass, to the pointed out that tho cooled and crystallised mass 
desired temperature. The success of Mr. Colcninu needs to be mashed or crushed before it can be filtered, 
and others in maintaining a winter temperature in tho In tho lint tiny coolers this has generally been done 
incut safes oi ships in the Tropics by means of refrig- i by niaiuml labour, hand tools being forced through tho 
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mass. In the coolers of this new arrangement such | In designing this plant it was necessary to know 
treatment was out of the question ; it was, therefore, 1 exactly the time that must bo allowed for tho 
necessary to provide mechanical appliances for crush- i effective cooling and crystallisation in cell coolers of 
ing the mass, and delivering it ready for tho filter ! a given size and thickness. Experiments were made 
presses. After experimenting with various forms of in a temporarily fitted-up cold air chamber. Acoql- 
crushcr, the arrangement finally adopted was a screw ; ing cell one foot thick was tilled with paraffin soln- 
laid along the bottom of each cell. The shaft of this i tion, at !).j°l<'., and was subjected in this coid air 
screw passes out through a stuffing gland on the end chamber to a mean temperature of 21° F. for 0(i hours, 
of the cooler, and is fitted with worm gearing, by In tho cooling cell were placed thermometers It inches, 
which it can be rotated when desired. Tho thread of .‘5 inches, and 0 inches from the outside. The tempera- 
tho screw is right-handed, so that by rotating it back- i Lire indicated by these, and by another thcr- 
wards, or from right to left, the block or slab of mometor hanging in the chamber, were observed 
cooled paraffin is bored out, the “ borings ” or crushed and recorded every two hours. The results of these 



paraffin being delivered through an opening at llip 
opposite end from the driving shaft. As the screw 
occupies the whole length ami breadth of the cell at 
tho bottom, tho whole base of tho block of paraffin is 
sheared away by its rotation, and ns the cooling cells 
are wedge-shaped—wider at the bottom than tho top— 
tho whole woight of tho block rests on it.sbaso. As 
the baso is sheared away the whole block settles 
down, and is gradually sheared and delivered by tho 
screw. 

Tho drawings (Figs. J ami 2) show a block of colls 
in longitudinal and cross section. Tho interspaces 
between tho oil colls are enclosed and provided with 
pipes for tho circulation of cold brine. 


observations were laid down on n diagram (Fig. 3 ). 
'The great irregularity of tho temperature of tho 
chamber was duo to the imperfect character of 
tho cooling oDgino, and to tho small sizo of tho 
clmir.ber, but fortnnntoly tho low conducting power 
of tho oil ami paraffin saves tho mass from any great 
irregularity in cooling. Tho conclusions from these 
experiments were: That with a suitable cooling 
medium, oil and paraffin could bo cooled sufficiently 
in !i(i hours in cooling cells one foot in thickness; 
.further, that with this rate of cooling tho crystallisa¬ 
tion of tho paraffin was thoroughly satisfactory. 

To aid in determining the needful dimensions and 
strength of the serow, gearing, ete., determinations 
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were made of the crushing and shearing strength of 
the cooled block of jiarallin at 32' F. These of course 
must vary with the percentage of paraffin and the 
viscosity of the solvent oil ; it is, therefore, hardly 
worth while to reproduce them here. With the par¬ 
ticular oil experimented with, it requires a pressure of 
three tons exerted on the pitch line of a 12-mch worm 
wheel to start the screw in the midst of the mass of 
cooled paratlin. The screw revolving at "(i revolutions 
per minute throws 000 to S00 gallons of mashed 
paralliu per hour. 

The cooling cells are arranged in four blocks of ten 
cells each.. Each block contains ono day’s oil, or 8000 
gallons. The blocks arc carried on girders 10 feet 
above the floor level, the necessary filter presses being 
arranged on the floor below. 

The house in which the cells aro placed is built with 
double walls and a double roof, tho interspaces being 
filled with non-conducting material. 

Cold brine from an ammonia refrigerator is led 
through between the oil cells. A cold surface of 
about 1000 square feet is exposed to the air of the 
house, so that a considerable part of the effect of the 
refrigerator is devoted to keeping the air of the house 
cool. From experimental determinations of the con¬ 
ducting power of brick, it is estimated that the heat 
passing into the house through floor, walls, and roof, 
will amount during the heat of summer to the equivn 
lout of six tons of ice melted per day. 

DISCUSSION. 

Mr. Co [.km ax quite endorsed the author’s views in 
respect of the advantages of slow cooling, compared 
with;tho old method of cooling rapidly by a revolving 
drum as detailed in the paper, lie thought that the 
plan invented by Mr. Reilby of cooling in cells, and 
breaking up the mass by screw motion from below, 
was as.ingenious as it seemed effective, and far less 
calculated to destroy the large crystals of paratlin. 
] Lo stated that the reason why cold-air machines were 
used so extensively for meat preserving was that 
chemicals could not be employed for tho purpose for 
hygienic and other reasons. Rut in tho case of 
paraflin these objections were non-existent, and it 
then became a mere question of convenience and 
economy what method of refrigeration should be 
adopted, in conclusion, lie considered that a debt 
of gratitude was due to the author for his very practical 
paper, and looked forward with interest to the results 
likely to accrue to the paraflin oil industry from the 
adoption of Mr. Reilby’s process. 


regard to them is equally complete ; and that they 
cannot he susceptible of indefinite variation, because 
the law of multiple proportions must apply, without 
exception, to every one of them. Some illustrations 
of this principle may he of interest to the section. 

(a) GW.—Most authorities nrc agreed that coal 
has been derived from more or less inquire woody 
fibre or cellulose, «C\ ; 1 T, 0 0.-,, under the influence 
of heat, pressure, and time. The effect of heat is at 
first to dehydrate cellulose. Ry interpolation among 
Violcttc’s well-known results on tho healing of wood 
(Ann. C/i. J'/ii/s. [3], xxxii. 304), Kind that «C n lI 8 0, 
corresponds to a temperature of about 185°, and 
«C,;II|jO ; , to about 220°, in the absence of pressure; 
in presence of pressure, the latter temperature cor¬ 
responds to )i(J„H ,O j. At a point somewhat below 
•130°, and without pressure, the residue has the com- 
positiou, LO. The filial stage nC„ is probably 
not attained under ordinary experimental conditions. 

According to these rcsnlts, the composition mid 
reactions of coal should turn upon tho value of«, the 
losses of JLO, and the collateral kinetic changes 
which, occurring in the course of these definite trans¬ 
actions, lead to the formation of isomeric (or even 
of polymeric) coals. The organic matter in coal or 
shale, if we agree to represent its composition by a 
formula, should correspond to an initial symbol nC n 
or 2«C;|. 

In constructing equations to represent the trans¬ 
formations of coal and other complex bodies 

I shall, for the sake of convenience, frequently 
employ collocations of symbols to indicate mean 
composition; it will be understood that these eoj- 
loeations aro not intended to suggest separato chemi¬ 
cal compounds. 

Prof. W. Foster (Pror. Inst. C.E., April, 1884) lias 
completely analysed, ami distilled at a high tempera 
lure, two samples of Yorkshire ami one of Durham 
coal JJis mean results, apart from sulphur, nitrogen, 
liit-watcr and ash, correspond to the following re¬ 
lations :— 

2 c,,ii 1h u - 33C + c ls ii 51 o + ir,o. 

OrsimlcmuUcr j.q xc( i carbon. Gas ami tar. Organic water. 

(Calc.) 100 . (it\5 . 35-7 . 

(Pound) — . 01‘5 . —- 38‘5 

Foster has also similarly examined a Scotch canncl. 

II is data may in like manner be reduced as follows:— 

2C,,U 1 ..0 = 12C + C.JLoO + 11,0. 

(Calc.) — . 41 !l . 524V . fl-2 

- — 

(Pound) — . 41 %'f . 5S’7 


-»*m***m<- 

ON DESTRUCTIVE DISTILLATION. 

IIY PROFESSOR J1IU.S, K.lt.S. 

lx the present paper I propose to deal with three 
topics—viz. (1) The definite character, (2) Tho limit¬ 
ing temperature, ami (3) The course, of destructive 
distillation. 

(1).—Definite Ciia barter of Destructive Dis- 
tiu.atiun.— It is universally recognised that when 
such bodies as calcic hydrate or carbonate, liydriu 
salicylato or potassic acetato, aro destructively dis¬ 
tilled, tho results aro of a very definite nature, and 
it is tliu custom to express these by exact symbolic 
equalities. Tho destructive distillation, on tho other 
hand, of coal, slmle, bone, wool, cellulose and the 
like, has always been vaguely regarded ; as if it were 
[if an indefinite character, and open to a vast variety 
of modification at the hands of the chemical invontor. 
It appears to mo that all kinds of destructive distil¬ 
lation aro equally definite wliou tho evidence with 


In my work on Destructive Distillation (2nd Ed., 
)i. 28) I have shown that tho organic mnltcr in a 
good average .Scotch shale has almost exactly tho 
composition C n M,„0. According to additional data 
(/<«•. cit. p. 2(i), reduced as before, the changes which 
this undergoes at a low temperature may bo repre¬ 
sented by the equality, 


7U 0 H.<,O = ISO -I- C.,,11,,0, + 411,U 

Fixed carbon, (tag amt off. 

(Calc.) 100 . 31T. f.S-0 . 10'5 

(Pound) . 31 '2 . 58‘3 . 10-5 

At a high temporaturo, we liavo tho relation 
7 O 0 H|uO - HO I- C.„ll 0 , 0 , + 411 , 0 . 

Pixm) carliua. (lagand tar. 

(Calc.) 100 . 10-5 . 70 0 . JOTi 

(Pound) . 12-8 . 70 0 . 11*2 


The I Icy wood Canncl tins Coni, which may bo 
taken as rojircscnting nn nverngo Scotch canncl, has 
( toe. cit. and special communication to tho author) 
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boon analysed and distilled. The reactions are—at 
a low temperature— 


40,11, ,0 

= 27C + C,H, 0 0, 

+ ll.O. 


Fixed carbon. Gnsnmllnr. 


(Calc.) 100 . 

. 596 . 37-1 ... 

... 3-3 

(Found) 

. 58*1 . 3S-3 ... 

... 3-6 

and at,a high temperature— 


4C„ir l5 0 

— 24 C *f- C l2 II 4fl 0 3 

-H II.O 


Fixed carbon. Gnsnndtar. 


(Calc.) 100 . 

. 52-9 . 43 -S 

.... 3-3 

(Found) 

. 52-5 . 43-9 .. 

3-(i 


The results for Boghead coal arc as follows :—At a 
low temperature— 


3C,.ir. 0 O = 15C + 

C 51 1I 4S 0, + 

11.0 

Fixed carbon. 

Gas and oil. 


(Calc.) 100 . 3.T3 ... 

... 63-3 . 

3-3 

(Found) . 33’3 

... oi-i . 

2-6 

At a high temperature— 

ac 13 ii2 0 o ~ gc + 


ir 2 o 

Fixed carbon. ■ 

Gas and tar. 


(Calc.) 100 . 13-3 .... 

... S3-3 . 

3-3 

(Found) . 12’S 

.. 84-0 . 

20 


There is thus considerable evidence in favour of 
the definite character of tho destructive distillation 
of coal and shale. It is probable that the organic 
matter in these minerals can be always represented 
with an )tC;, formula; and that n very simple relation 
exists between the C of the fixed carbon on the one 
hand, and the C of the [gas and tar (or oil)! on the 
other. It is clear also that C :t is the fundamental 
unit, or stable condition, in these effects; and tiiat 
nut less than this unit must be removed from, or left 
in, the “ fixed carbon" during destructive distillation. 
Hence it is hopeless to expect that, for instance, more 
than fractional variations in the yield of oil from a 
shale can be effected by modifications in modern 
retorting. 

It would have been a great gratification to me if I 
could havo rendered this part of my subject more 
complete, by splitting up the symbolic collocations 
for “gas and tar (oil)” into two others, for gas and 
tar (oil) resi>ectively. Unfortunately no data at 
present exist for this purpose. 

The following reductions may, however, serve as a 
guide and assistance in future investigations. 

1'. Frankland (Journal iii. 273) has givon the 
composition of fifteen samples of purified coal-gas 
(presumably bituminous). The mean percentage 
and variations are as follows 

^^iqiifvalents! 18 Hydrogen. Carbonic Oxldo. Marsh Gas, 

6 09 ’ 47-39 4-03 38-83 

1-45 3-74 0 09 1-57 

Variation. Variation. Variation. Variation. 
Theso ratios correspond to 

3CLII, : 24IL : 2CO : 20CIJ, : 2CO... 

( = 102vols.; tho last being added to fulfil tho con¬ 
dition of unpurified gas). Summing the above 
formuhe, wo have the collocation C : ,„ 11,, „0,i, which 
may otherwise be expressed ns 30CI1, : GILO : -ill... 
Having regard to variation, we shall bo correct in 
regarding average unpurified coal-gas as consisting of 
redistributed marsh-gas and water. Here also the 
unit recurs. 

The same author (Inc. cit.) gives the composition of 
threo samples of gas from Scutch cannels. Mis figures 
tend to show that this gas tends to consist of 
redistributed methyl and water; but the data are 
too fow, and their variation too great, to allow of 
any very exact inference. I 


The following complete analyses of London and 
average cannel gas-tar (Scotch) have been made in 
my laboratory:— 

London. Scotch Cnuncl. 


* Carbon. 

. 77-53 ... 

.. 85-33 

* Hydrogen. 

. 6-3.3 ... 

.. 7-33 

* Nitrogen . 

. 103 ... 

.. 'So 

Sulphur . 

. -61 ... 

•43 

Oxygen. 

...... 14-50 ... 

.. 0-06 


100-00 4 10000 


If we deduct nitrogen and sulphur, we shall obtain 


the following results: 




London. 

C,,Hj*Oj. 

Scotch. 

C„1J,„0. 

Carlton ... 78"S2 . 

.. 7S-20 . 

.. 86-44 . 

.. 85-71 

Hydrogen 0‘44 . 

.. 6-S3 . 

7-42 . 

7-94 

Oxygon... 14-71 

.. 14-91 . 

6-14 . 

.. 6-35 

10000 

100 00 

100:00 

100 00 


The ubiquitous C. n unit again nppears in the mean 
composition of tho tars; it must therefore bo com¬ 
mon to both kinds of gas. 

(ft) Cellulose .—The material used for this experi¬ 
ment was well scoured handkerchief cloth. It con¬ 
tained r>"99 per cent, of water, and yielded -6. r ) per 
cent, of ash. The still consisted of a glass flask 
holding 1130cc., whose neck sloped slightly down¬ 
wards. By means of a piece of combustion tubing 
about l"3m. long, this was connected with a two- 
neeked receiver, on tho outside of which cold water 
was constantly playing. The top of the still was 
covered with sheet asbestos. Heat was applied by 
means of a Fletcher burner. The distillation lasted 
six hours, during which a red heat was gradually 
attained. The following are the particulars of an 
experiment (substance taken, lOOgrin.) 


Grammes- 

Water measured after drawing from receiver... 42 6 

,, in substance. 


liydric acetate (sp. gr. 106) in water... 

3(5 *5 

. 2*4 

Acetate : water s : C,IJ 4 0, : 2ILO... 

34-5 

Experimental drainage correction . 

35-7 

.. 1-1 

Total wnlcr ... 

. 36-8 

= 39’4 per ecu!, till dry organic cotton. 
Fixed carbon in retort. 

. 26-5 

Ash correction 


= 27"G per cent, on drv organic cotlon. 

25 8 

Tar (heavier than water), about 2 - 5ce. 
liydric acetate, 2 040grm. 

= 2'20 per cent, on dry organic cotton. 


The equation is 

3C„ 11 10 O s =12 C+C b H b O , + llHjO. 

Fixed carbon. Gas and tor. 

Organic water. 

(Calc.) 100... 29-6 . 2915 ... 

. 40-8 

(Found). 27’6 . 30"0 ... 

. 39-4 


In this case the weight of (gas and tar) is about 
equal to that of the fixed carbon. Tho CL from tho 
acctato, added to the tar, amounts to about 3"0 por 
cont. Hence tho gns, saturated with moisture, must 
havo amounted to about 20'0 per cent. [In this and 
similar experiments, all the acid in the distillate is 
reckoned acetic.] 


Mean uf twodeterminations. 
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(v) Jute .—The wimple contained 10'C5 per cent, of 
water, and yielded 1’2S) per cent, of nsli. It was dis¬ 
tilled in exactly the same way ns the cellulose. The 
results, reduced as before, are in accordance with the 
relation : 

C IS II 1 ,0„=7C+C.II,0 1 +5U.O. 

Fixed carbon. Gnanndtar. Organic water. 

(Cnlc.)lOO... 27-5 . 43-1 . 29'4 • 

(Found). 27-5 . 41-3 . 31 2 

The formula for jute is calculated from tho analysis 
of Cross and Rcvnn (Trane. C/icm. Hoc. 1882,100-101), 
who regard it ns having the constitution of an 
aromatic cellulidc. This may account for tho unusual 


Accordingly, only 25 grammes were distilled, the 
time taken being eleven hours. The corrected 
results wero as follows 

C.JL-O,, =9C + CjH,0 +1011,0. 

Fixed carbon. Gas anil tar. Orfrnnlc water. 

(Calc.) . 31 *0 . M S . 52 G 

(Found). 31 "5 . 17" 7 . fl0’8 

Sugar furnishes 2 - 42 per cent, of acetate when thus 
distilled, and very little tar. The gas probably 
amounted to about 17A per cent. The C ;1 unit now 
reappears. 

(t) Wool. —The sample, which consisted of well- 



Jlouns. 


relations between tho coeflicionts of C on tho right- 
hand side of tho equation. .Into furnishes 3'0 per 
cent, of acetate when distilled as abovo described. 
Tho amount of tar from 100 grammes exceeded Ice. 
(a littlo having been lost). Tho gas, ns before, may 
lmvo been 38'H per cent, 

(8) Oannuse. — Tho sample contained 'J5 per 
cent, of moisture, and yielded - 03 per cent, of ash. 
Tho same apparatus was used as bolore. Tho opera¬ 
tion is extremely liablo to fail, owing to intumescence. 


scoured yarn, contained 14'i)3 per cont. of moisture, 
and yielded '8-1 per cent, of ash. SOgrin. of it wero 
distilled during six hours in the samo manner ns 
boforo; excepting that a suitable tower, containing 
standard acid, was placed to intercept any ammonia 
that might pass oil' with the gas. The first products 
observed in tiio course of tho distillation wore hydric 
sulphide and water ; crystals of amnionic carbouato 
wero observed next; nnd these were succeeded by a 
pnlo yellow oil. The distillate smelled vory strongly 
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of members of the pyridine series : and a very pungent 
body, probably acridine, occurred in the latest stages 
of tlie operation. 

Analyses of wool by Miirckcr and Schulze, and 
Scherer, are given in Watts’s <imr/hi, xvii. 851 fan un- j 
fortunate exchange of H for N in this analytical 
statement led me some time since ('/'nut*. Chan. Sue. 
1883, ]J2) to an erroneous formula for wool]. Their 
percentages agree fairly well with the expression 
adopted below. 

iUHrckor mul j 




Scherer. 

0,»H. t X„SO 


(Mean.) 



Carbon. 

. -Ill '51 .. 

... 50'05 

. 50'4!l 

Hydrogen.. 

. 7'20 .. 

... 703 

. 7'01 

Nitrogen.... 

. 15*00 .. 

... 17'71 

. IG'GI 

Sulphur. 

. 3M4 .. 


. 3-15 

Oxygon. 

. 2413 .. 


. 22'4I 






100 00 


100 00 


The “fixed carbon” contained a considerable 
quantity of nitrogen. The following equation corres¬ 
ponds with the determinations so far as made :— 

C* j H„X 1 ,SU I3 =U 21 N 3 +U,JI;„ 

“ Fixed carbon " Gas and tar, 

+ 5(NIf,CO_.) + 3IICX I- II.-S + 311-0. 

Percentages 

found. Calc. 

Water. iW 58 

Residual carbon. 24 '!l . 2U-1 

Nitrogen therewith.. 4-3 . -I -5 

Ammonia. S'G 0‘2 I 

1 

It must, however, be added that the sulphur was 
not entirely evolved, as I found ‘2.1 per cent, in the 
fixed nitrogenous carbon. Portions, also, of CO- and 1 
HON ought doubtless to be credited totlie gas and tar; ■ 
but it would have been a matter of extreme difficulty ! 
to determine tho free cyanide and carbonate. The • 
actual tar amounted to about 2’5cc. per 50grm. of 
wool: it was lighter than water. 1 

We have thus seen that as regards coal, cellulose, [ 
canno.se and wool, the process of destructive distilla¬ 
tion has certain stable stages ; which, when expressed I 
in tho common chemical symbols, correspond to (Aor 
a multiple of pa. In the case of .jute, also an 
apparently definite but partially aromatic compound, j 
this relation either does not hold good or has become ' 
obscured. J]y adopting collocations of symbols to j 
represent the average composition of the products of i 
destructive distillation, wo arrive at distinct and ; 
simple outlines of the complex results with which we 
Lad been previously familiar. 

(2) Limiting Tkmpkuatujiks.— Tu a recent memoir 1 
[/’/df. J/ifiy. (5) xvii. 173] J have shown that the boil¬ 
ing points of all known norma] paraffins having nn 
even coefficient x of 0 are comprised in the equation 

_3ll-3l5(.r— 3-1)4) 

1 + 070753(;e—3 04) 

Similarly, when tho coefficient of C is uneven, the 
equation is i 

38'01l2(.r—3-02) 

J i +' 070501 (:e—3 '02) 

When u: is made exceedingly large in these equations,! 
.// (the boiling point) becomes 55.VT.7 and 552 A 5 K , 
I'espectively. Tlieso values very nearly agree ; and 
we may take their mean, 55-1°, as a working number. • 
The normal paraffins have the highest boiling-points 
of any substances which it is tho object of tlie shale- > 
distilling industry toaltnin. J lenco this number repre¬ 
sents the highest temperatures required in the 


interior of a shale retort during the evolution of 
paraffins. 

(3) The Couii.seofDkstuuctivj: Distillation.— 
The course of destructive distillation admits of 
quantitative admeasurement in various ways. Tho 
usual method is to determine gravities ; but so far as 
1 am aware, no chemical method is ever systematically 
followed at works. 

The destructive distillation of resin furnishes an 
excellent illustration of the ineH'cctivcncss of the 
physical, ns compared with the chemical, examination. 
While the extreme range of gravities in the distillate 
is only from -00008 to 1'03038, the range of bromine 
absorptions is from 32 02 to 1-12'-J8. A distinguished 
firm of Glasgow distillers very kindly placed at my 
disposal a series of samples representing a complete 
distillation from one of their smaller stills. The 
samples were carefully sealed, and allowed to rest in 
a warm plneo for nbont eight months, at the end of 
which time the separation of tho water was regarded 
ns practically at an end. Two bromine absorptions 
(by the titration method) wero then made for each 
sample, and the gravities determined at 0° C. 

Tuc resin used for distillation was American. It 
was blackish brown in colour. Specific gravity at 
15° C.=T0G5 ; bromine absorption (determined colori- 
inctrically) 101'GG per cent. [Pure resin absorbs 
ncnrly 112'i)(i per cent.] 

Tho following table contains tho whole of the 
results :— 


No. of 
Sumplo. 

Hours. 

Sp. Gr. 

Ilroniln e 
Absorption. 

Remarks. 

1 

0'5 

•OO'JGS 

jK-r cent. 

142-18 

Spirit begins 

O 

10 

•02308 

131-50 


’ 3 

1'5 

•02S00 

I2S-70 


1 

2 0 

•02312 

110 '24 


5 

2'5 

•03SG3 

100 02 


0 

3'25 

•05100 

107-18 

f Spirit ends. Oil 
[ begins 


*1 0 

08400 

S5-3I 

j Nut quite clear. 

s 

•1 *75 

'OS 120 

77-27 

[ More viscous 

!) 

5'50 

•90001 

71-20 


10 

G'23 

•00702 

03-37 


JI 

7'00 

•90820 

00-74 


12 

7*75 

•00021 

03-50 


13 

S "50 

•UDG21 

0I-2S 


11 

1) "25 

•00021 

01-02 

Darker coloured 

15 

10 00 

•00332 

50-01 

Still duiker 

1G 

10-75 

•00241 

07-28 

*» II 

17 

11-50 

•aaisi 

52-00 

i.ess dark 

18 

12-25 

•00020 

43-40 

Dark layer at 
surface. I.ess 

1!) 

13 00 

•OOSSO 

' 50-70 j 

VIHCOUH 

Darkest of all 

20 

15*75 

1 0303S 

38 S3 

Dark and turbid 

21 

11 -50 

1 01731 

41 -SO 

It !» 

22 

15-25 

•00122 

32-30 

Very dark 

2.3 

10 00 

■ouuuo 

32 02 

/ Nearly as dark 
{ as 10 
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From these experiments some interesting inferences 
may be drawn. In the first place it is evident that 
neither the specific gravity nor bromine absorption 
follows a perfectly regular course ; this is very pos¬ 
sibly due to unavoidable errors in firing, and to some 
superheating at the sides of the still, which did not 
contain more than about 1000 gallons. On the whole, 
however, the bromine absorption quite evidently 
decreases as the specific gravity increases, and from 
sp. gr. '90908 to 1*03038 (the extreme range) 1 per 
cent, of bromine corresponds to about '00008503 sp. 
gr. There is some indication of a break in the series, 
where spirit ends and oil begins. The extremely 
heavy bodies formed towards the close of the distil¬ 
lation split up at last into lighter ones ; but as shown 
by the bromine absorption, these are probably of 
nearly the same chemical order ns the Heavy ones. 
As the conrso of the distillation proceeds from a great 
loasmall bromine absorption, itinvolvos the formation 
of more and more saturated bodies ; in other words, 
an approximation is continually in progress towards 
the composition of the paraffin series. 

in the accompanying drawing (page 327), I have 
plotted out the relation of bromine absorptions to 
time. Through the experimental points have been 
drawn two curves, whose equations are.: 

y = ]5S'5('8fi.f0i:)< ami 

;// = 02'4— 2*2057(1'30S0)»-7 

I being the number of hours, and // the bromine 
absorption. It will be observed that the first curve 
is in fair agreement with the actual work, and 
indicates that tho bromine absoption could not 
exceed 158'5 per cent. This curve terminates at about 
the seventh hour, after which the absorption niters 
very little until the tenth hour, when it decidedly 
begins to fall. The exact position of the second 
curve is much moro difficult to find, and lies less 
close to the experimental points. This indeed might 
have been reasonably expected from the diminished 
content of the still, tho increasing effect of the heat, 
and the consequent magnifying of every irregularity 
that occurred. Letter results could doubtless be 
attained with a still of greater capacity. 

I wish to express my great indebtedness to Mr. 
Muter, and in particular to Mr. O. Ellis, F.C.S., for 
their practical assistance in connection with this 
paper. 

IIISCUSSIOX. 

Mr. Ekii.iiy, in proposing a vote of thanks to 
Professor .Mills, said : ft is unfortunate that Dr. Mills 
is not present to give us some further information as 
to the principles which have guided him to some of 
tho deductions made in his paper. I am satisfied 
that the chemistry of destructive distillation can 
most profitably be studied if pure substances of 
known composition and constitution arc operated on. 
Coal and slmlo are such complex substances, that even 
if their behaviour on distillation is carefully studied, 
the knowledge so gained can only contribute detached 
or partially connected facts, from which general laws 
cannot be deduced. I quite agree with Dr. Mills 
that tho possible yield of parnllius from a given shale 
is quite definitely limited by tho nature of tho 
material, but nro we further to understand him to 
say that these limits enn bo defined by a mathe¬ 
matical formula when nothing but the ultimate com¬ 
position of the shale is known I 

—— 

A NEW PROCESS FOl! THE ESTIMATION OF 
SULPHUR IN PYRITES. 

IIV JOHN 01.A UK, 1*11.11., K’lV, 

As pyrites in this country is usually sold on analysis, 
tho correct estimation of tho sulphur which it 


contains is a matter of very great importance, both 
to buyer and seller. Chemists are practically unani¬ 
mous in their opinion, that the best way of estimating 
the sulphur consists in oxidising it to sulphuric acid, 
and afterwnrds precipitating it as sulphate of barium. 
The oxidation of the sulphur can be effected either 
by a wet or dry process. The wet methods which 
consist in oxidising tho sulphur with nitric acid, 
nitro-hydrochloric acid, or chlorate of potash and 
hydrochloric acid, requiro great attention to details 
to obtain even approximate results ; but even when 
the greatest care is taken thero are always two 
sources of error due, first, to the iron which is carried 
down by the sulphate of barium, and, secondly, to 
the solubility of the sulphate of barium in the acid 
pcrchloride of iron solution. 

These errors, it is true, operate in different direc¬ 
tions, but they do not counterbalance one another, 
the increase of weight due to iron being as a rule 
small, compared to the loss arising from the solubility 
of the sulphate of barium. The existence of these 
errors has been clearly proved by the experiments of 
Fresenins (7 teiUchriJ't , xix. 53), and is admitted by 
Lunge (Zeilscltnft, xix. -119); and it is to them that 
tho difficulty of obtaining concordant results is 
frequently tine. That considerable differences may 
be expected, is very well illustrated in the valuable 
paper of Fresenius to which I have just referred, 
and in which he points out that four assistants 
operating on the same sample, and strictly in accord¬ 
ance with the details laid down by Lunge in his 
work on sulphuric acid and alkali, found respectively : 

42*14 
42'40 
I2'7(i 
4310 

or a difference of *90 percent, of sulphur between the 
highest and the lowest estimation. 1 do not think 
however that these results represent the capabilities 
of tho wet method, in the hands of experienced 
analysts, ns by a slight modification of Lunge’s 
method very concordant results can be obtained, 
provided the operator uses always the same quantity 
of acid and works under tho same conditions. Jiy 
this means tho error becomes less apparent, but it 
docs not cease to exist. To avoid the sources of error 
to which L have referred, Lunge proposes to separate 
the iron by means of ammonia, before precipitating 
the sulphuric acid with chloride of barium ; but I 
think it will be generally admitted that the elimina¬ 
tion of the iron can be effected moro conveniently by 
a dry fusion process. 

For this purpose Fresenius recommends the fusion 
of the pyrites with ton parts of a mixture of carbon¬ 
ate of soda and nitrate of potash, extraction with 
water, precipitation of nny lead with carbonic acid, 
evaporation with MCI to expel nitric acid, and preci¬ 
pitation with chloride of barium in preseneo of a 
small quantity of free acid. ISy this means tho 
whole of tho sulphur of the pyrites is obtained. Tho 
same sample ol pyrites to which I have referred, 
when treated in this way gavo in tho hands of 
Fresenius’ assistants:— 

43Sg'| 

44 04 
.13-74 J 

or a difference of i '2(> per cent, between the means 
of tho wet and the dry method. 

Tho objections to this procoss are (1) Tho liability 
to loss by spurting from tho violenco of tho notion 
which takes place when tho pyrites is fused with a 
mixture of carbonate of soda and nitrate of potash. 

(2) Tho difficulty of operating upon moro than half 
a graiumo of tho substance. 


I’cr cent, of sulphur 


f Mcnu 
43-87 


- Per cent, of sulphur. -I 


f J 


Mean 

2-01 


V '- 1 
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(3) The time occupied in evaporating to get rid of 
the nitric acid. 

The new method of estimating the sulphur in 
pyrites, which I have to lay before you, avoids these 
objections, and at the same time secures the elimina¬ 
tion of the iron. 

C. Fahlberg and M. IV. lies discovered ( Her. der 
Dent. C/tem. Qes. xi. 1187) that when sulphides arc 
fused with caustic potash or caustic soda, the sulphur 
is completely converted into alkalino sulphite or a 
mixture of sulphite and sulphate, provided at least 
twenty-live parts of alkali arc used for each part of 
sulphur, and they pointed out that under these con¬ 
ditions no sulphide or hyposulphite was produced. 

In tho course of my experiments, 1 found that 
when the alkali is intimately mixed with calcined 
magnesia, the sulphur under favourable conditions 
can bo completely converted into sulphuric acid or 
alkaline sulphate with little more than tho theo¬ 
retical quantity of alkali, but it is always advisable 
to use a moderate excess. It is upon this action that 
the process for the estimation of sulphur in pyrites 
which I am about to describe is based. 

• Process .—The magnesia mixture which I employ is 
made by grinding together, in a porcelain mortar, pure 
sodium hydrate made direct from the metal, and 
pure freshly-calcined magnesia. The product is a light 
powder, which can be kept for any length of time in 
a properly stoppered bottle, without undergoing any 
appreciable change. A blank experiment must always 
be made with each lot of tho mixture to test the 
purity of the materials, and any sulphur found is 
deducted. 

In carrying out the process, from 1 to lAgrm. of 
the dry pyrites, in a fine state of division, is intro¬ 
duced into a platinum crucible with four times its 
weight of the pulverised magnesia and sodium 
hydrate, and the whole is intimately mixed in the 
crucible itself, by stirring with a glass rod. The 
crucible is then placed in the mouth of a mufile 
furnace, and exposed to a low red heat for about 
three-quarters of an hour. Oxidation begins at once, 
and is practically complete in less than half-an-hour. 
The contents of the crucible do not fuse but simply 
contract in volume, and leave a space between the 
sides of the crucible and the contents, and there is 
practically no action on the ulntinum. After heat¬ 
ing for three-quarters of an hour, the crucible is 
allowed to cool, then placed in a vessel containing 
water. In a few minutes the contents fall to powder, 
and the crucible is washed out. A stream of carbonic 
acid gas is then passed into the solution containing 
the insoluble, for ubout a minute, to precipitate any 
lead which may be present and carbonate the remain¬ 
ing alkali. The contents of tho vessel are then 
boiled for a short time, and tho solution passed 
through a filter. The insolublo is boiled three suc¬ 
cessive times with water, and about half a gramme of 
pure carbonatcof soda, then thrown upon the filter and 
well washed with boiling water. The filtrate, which 
will now contain the wholoof tho sulphur as sulphate 
of sodium, and be perfectly free from iron and 
magnesia, is first neutralised with 11 Cl, then acidified 
with about 3cc. of HCI, heated to tho boiling point, 
and the sulphuric acid precipitated with a slight 
excess of chloride of barium. The precipitate is 
allowed to stand for several hours, then filtered, 
washed, dried, ignited, and weighed. Tho sulphate of 
barium thus obtained is perfectly pure. Tt, is always 
advisable to dissolvo tho rosiduo on the filter in MCI, 
and test for sulphuric acid. ]f any precipitate makes 
its appearance after standing for several hours, it 
must do filtered oil' and added to tho result; but 
with proper care, this will bo found to be merely a 
precautionary operation. I have mado a great many 


estimations of sulphur in different samples of pyrites 
by this process, and have invariably got results which 
agreed very closely with one another. I have found, 
however, that to get complete oxidation with the 
above proportions of soda and magnesia, it is neces¬ 
sary to use the mufile, or at least to heat the crucible 
in such a way that the products of combustion will 
not come in contact with the contents of the crucible. 
Apart from the danger of the result being vitiated 
by the sulphur in the gas, the process of oxidation is 
affected by the products of combustion, so that it 
requires a much larger proportion of tho magnesia 
mixture to effect complete oxidation. 

For the purpose of testing this process, and. com¬ 
paring the results with those obtained by experienced 
analysts by tho ordinary wet method, Mr. Inglis. who 
is the head of tho laboratory of the Tharsis Sulphur 
and Copper Company, very kindly furnished me with 
samples of pyrites, which had been carefully analysed 
under his supervision, and I may add that I was not 
awaro of tho results, by the wet method, till my tests 
were completed and in Mr. Inglis’s hands. 

The samples were marked A and li, and the fol¬ 
lowing are the percentages of sulphur which were 
obtained by both processes :— 

Clark's New Method. Tharsis’s Wet Method. 

Sulphur per cent. Sulphur per cent. 


A. 

11. 


A. 

ft. 

1 Exp. 50-IS . 

.. 40-13 

1 Exp. 

49-40 . 

.. 45-08 

2 ,, 50-00 . 

.. 40-17 

O 

— 1 > 

49T>8 . 

.. 45-50 

3 ,, 50-01 . 

.. 40-10 

•'I „ 

49-58 . 

.. 45-41 

4 „ 50 OS . 

.. 40-18 

■» „ 

49-02 . 

45*4S 

5 „ 50 07 . 

.. 40-10 




Mean 50-00 

4010 

Mean 49-50 

45*51 


Another sample of pyrites which, in the hands of 
Mr. Tatlock, gave by the ordinary wet method -10 0-1 
and 4(1’01 per cent, of sulphur, when analysed by my 
method yielded 

47’24 per cent, of sulphur, 

47-41 

4720 

•17-22 

or a mean of -17*20 per cent, of sulphur. 

From these analyses, nnd a number of others 
which I could enumerate, if necessary, it would 
appear that the results obtained by this method nrc 
somewhat higher (about I per cent.) than by the wet 
method. This is what was to be expected when the 
sources of error to which I have referred are elimi¬ 
nated, and it corroborates the statements of Frcsenius, 
although the difference is not so great as his experi¬ 
ments led mo to expect. 

Tho process which I have just described does not 
occupy more time than the ordinary wet method, 
and it avoids the sources of error—viz., nitrates, iron 
and nxcess of free acid—which so often lead to dis¬ 
crepancies. 

DISCUSSION. 

Mr. Tatlock testified to thu importance of tho 
subject brought before them by Dr. Clark, lie felt 
that lmd tho reading of the paper been the first 
intimation to him of the new process referred to, ho 
would have felt sceptical of any advantages to bo 
derived from it, especially in view of tho concordant 
if indeed not absolutely correct, results of tho wet 
process as shown bv the table exhibited by tho 
Tharsis Company. Rut having had an opportunity 
of examining the new process in detail, he felt con¬ 
vinced that it was destined to revolutionise tho 
analysis of pyrites. At the same time ho admitted tho 
adoption of that process would inflict a certain hard¬ 
ship upon consumers, who, by a more complete 
estimation of sulphur in pyrites would have to 
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pay for more sulphur without obtaining any ad¬ 
ditional amount. At the same time he hardly thought 
that it would bo sufficient ground for repudiation of 
contracts. Chemists, however, had nothing to do with 
these matters; their sole concern was to render 
methods of analysis as perfect as possible. 

The Chairman, in concluding the discussion, 
thought that Dr. Clark had proved his case. There 
could be no doubt that the old process was open to 
objection on the grounds stated, slight though 
these grounds might be. He sympathised with Mr. 
Tatlock’s early scepticism as to tho process, but 
thought that it was practicable if only due care were 
taken to employ absolutely puro reagents. 
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journal anD patent Literature. 


I.—TENERAL PLANT, APPARATUS, AND 
MACHINERY. 



itros of water, and (lOkilos. of the material to bo operated 
upon. The vats rest upon tut oaken stand, and each is 


connected witli the next one by means of a metal tube a 
lending into an upright tube h, open above and below. 
Each upright tube is provided with a valve below the 
metal connecting tube, in order lo permit the connection 
between two adjacent vats being cut. A tube d at (lie 
bottom of each vnt, and just beneath the upright tube, 
serves to empty the vat; a perforated plate at e acts ns 
a strainer. A cistern A for water stands upon the four 


PigY 


circular vats. It is lilted with a gauge and tube, also a 
U-tuhc, witli graduations, to measure the duration of 
the llow of water. In the liottum are four openings 
corresponding in position with the vats. The apparatus 
is imunly an adaptation of the l.iilf-Dimlup black-nsli 
vat system to smaller and more exact operations, or even 
for laboratory use.—\Y. i). Jf. 


Improvements in Filter-presses. J. II. 1’orlor and J. 

J'orlcr, London. Hug. Tal. (ISOS, April 'Jo, 1SSL 

Till-: object of the patentees is lo dispense willt the filter 
cloths or strainers used in ordinary idler-presses. The 
plates are formed with a series of ribs upon their surfaces, 
which may lie rectangular or angular. The projecting 
portions in one plate are opposite the spaces in the next 
pinto, so that the passage of any linuiil through the 
mnehiue is diverted from one side to the oilier in a zig¬ 
zag fashion. Thu How of liijuid into the tiller is con¬ 
tinuous throughout its length, so that it passes over the 
whole surfaces of the plates in succession, inlets being 
formed alternately at the ton and bottom of the chambers. 
The patentees state that tlie continuous friction of the 
surfaces of the plates as formed, causes the solid matter 
to lie retained on such surfaces, the fluid being clarified 
thereby. Sand or charcoal may further lie placed between 
the plates, so ns to obtain further clarification. Thu 
claims are (1) the construction of filter-presses, in which 
tho use of cloths is substituted by the friction of tlie 
siirfncus formed ns described ; (J) filter-presses as des¬ 
cribed and shown.—(J. (J. 11. 


An Improved Filteriwj Apparatus. A. Domeicr mid 
it. Nickels, London. Eng. Tut. 757J, May 10, 1SSL 

The improved apparatus is intended for use with lupinls 
which contain a very small ijuantity of solid matter. It 
consists of u cylindrical tank, titled with a cover mid 
maiilmlo at the upper part; the lower end is provided 
with a perforated bottom above a receiving outlet 
chamber, ami a second mmiliolo on a level therewith for 
lliu purpose of cleansing. The usual prcssuiu gauge, 
inlet cooks, etc., are provided. The perforated plate is 
covered with cloth, over which is placed a second per¬ 
forated plato ; on lliu top of this is placed the filtering 
bed, consisting of any suitable substance, such as char¬ 
coal, sand, sawdust, lime, etc. Tho liipiid is pumped 
into the cylinder, mid then forced through by compressed 
air, lliu operation being repeated until the filtering licit 
is stoppen, when it is removed through llio lower iiinii- 
hole, a fresh bed formed, mid the operation of filtering 
again started. Thu patentees claim under two heads (lie 
apparatus as described.—(_'. (J, II. 
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Improvements in Filter-presses. H. H. Lake, London. 

From 1!. If. Smith, Carbondnle, Pennsylvania, U.S.A. 

Eng. Fat. 13.5S0, October 14, 1SS4. 

Tins patent is for an improved construction of plate used 
in lifter-presses. A circular plate is built up of wronght- 
iron plates, a solid centre disc and two perforated discs, 
one on either side. The rim of the plate is formed of 
canvas orduck, several thicknesses beingstitched together 
to form the recess for the deposition of the solid matter; 
this is secured to the plate by rivets. To strengthen the 
plate, pads or bosses are rivetted on its surface, of the 
same material and thickness as the rim ; three or more 
of such pads are used, and bearing against each other 
when the plates are in the machine, they form a series of 
supports, thus preventing the plates from collapsing. 
The several details of construction are covered by seven 
distinct claims,—C. C. Jl. 


II.—FUEL, GAS, AND LIGHT. 

Calorimeter fur Fuel. Fr. Sehwnckhb'fer. Zeils. Anal. 

Chcm. 23 , 453. 

TltH author has constructed a calorimeter for determining 
the calorilic power of coal or other fuel. The calorimeters 
usually' employed are only adapted for small quantities 
of substance (a fraction of a grin.), and produce smoke, 
indicating thereby incomplete combustion. The author 
claims that in his apparatus these disadvantages are 
entirely avoided. The construction is given in the 
accompanying diagram.* A and A, arc platinum com¬ 
bustion vessels, 11 a copper jacket, C the inner water 
vessel (the actual calorimeter) of nicklcd copper, J) the 
inner non-conducting layer of eider-down, Ea doulde- 
wallcd water vessel, F the exterior non-conducting layer 
of line down, (i a cylindrical wooden case. II the upper 
water vessel, .1 an annular cork board, K the lid, 1, 
the inner agitator, S and S, mirrors for observing the 
process of combustion, T, to T,„ thermometers. The 
most important part of the apparatus is the combustion 
vessel. It is of platinum, and divided into two parts ; 
the lower A is for the sample of coal, the upper A, for 
su".ar charcoal. The chambers have openings at a ami 
h, for introducing the fuel, and also for removing the 
sieves e anil il after each experiment. The sieves are of 
platinum foil, perforated specially for the apparatus. 
The perforations of the lower sieve c arc so small that 
they are only visible by transmitted light. In the upper 
sieve the holes arc somewhat larger. Each is provided 
with nit upright rim, which lits tightly to the side, amt 
keeps it in its place. Three tubes are connected with 
the chamber A. e, conducts oxygen from beneath the 
coal. The tube /'has a double use : (1) to bring oxygen 
above the coal in order to ensure complete combustion of 
the evolved gases ; (2) to observe the process of com¬ 
bustion by' reflection from the mirror S,. This is 
necessary, as the stream of oxygen requires to be 
carefully regulated, and the end of the combustion 
ascertained. The side tuber/terminates under thesiove 
d. It is provided with a cross piece, and perforated on 
the upper side. It conducts oxygon to the upper chamber. 
All these tubes [c. f, //) are connected with well-litting 
tubes, let into the lid of the case. After determining the 
actual thermal value of given volumes of water in the 
dillereut vessels composing the calorimeter, it is next 
necessary to prepare and analyse quantitatively and 
calorimctrieally the sugar charcoal to lie used in the 
experiments. The calorimeter is then manipulated as 
follows: The vessel C is filled with 5200ce. of water at 
the temperature of the air, and fl-tigrm. of the linetv 
powdered sample of coal, and 2-lgrm. of the charcoal 
weighed out, Thu quantities should be so chosen that 
the rise of temperature in (J may ho about 10“ C. Thu 
combustion lasts about an hour. The coal is introduced 
into A, the charcoal into Aj, the two piuces then put 


together, and the jacket 15 screwed down, the lid is 
lowered, the thermometers inserted, and the mirrors 
mounted. 'When the apparatus indicates a constant 
temperature the combustion is commenced. Oxygen 
is led through f the cap S raised, a small glowing chip 
thrown in, and the cap refitted. The charcoal in Aj is 
kindled, and the aspirator O is put in action. The bottle 
X is then closed, and after some minutes the sninllcr 
aspirator is set going. The llow of water from O and 1’ 
is regulated so that about live-sixths of the gases collect 
in O, and one-sixth in 1*. When the charcoal is almost 
burnt, sparks fall through the sieve and kindle the coal 
beneath. A quicker stream of oxygen is then passed 
through f ami introduced through//; towards the end 
of the experiment the oxygen through ijr is stopped, and 
c is opened. The combustion proceeds regularly, and 
not a trace of smoke appears in S'. The combustion of 
both charcoal and coal should be complete. When the 
combustion is finished the aspirators are disconnected, 
the water is agitated by the mixer until the thermometers 
Ti and T« stand at the same temperature, and the other 
thermometers arc then read oil". The volume of gas 
collected in the aspirators is noted, and the gas in I 1 
analysed. From these data the author has made a 
number of calorimetric determinations, which agree well 
together, and are somewhat higher than the value 
calculated by Pulong’s formula from the percentage 
composition.—.). ii. V. 


An Improved Method of and Apparatus for Kwtractimj 
Ammonia from Furnace Oases. W. 1!. Lake, London. 
From the Sneiele Anonyme Lorraine industricllc de 
Jlussiguy. Eng. l’at. 5S1IS, April 3, ISS4. 


Till-: inventor recommends the absorption of ammonia 
derived from furnace gases by calcium chloride. The 
mixture of calcium carbonate and ammonium chloride 
formed is either to be used as an nmmoniaeul manure, or 
by heating scsquirurhnnntcof ammonia can lie obtained, 
which is to be employed in the ammonia soda process. 

-S. il. 


Improvements in (las Producers and in luel-suppluiuj 
Devices used in connection therewith. (!. Wilson, 
.Manchester. From J. E. Jlntt, U.S.A. Eng. Fat. 
070-1, April 24, 1SS4. 

Tin; novelty of this invention consists mainly in the 
manner of admitting the air necessary for ensuring com¬ 
plete combustion of the fuel undergoing destructive 
distillation in gas producers, continuous corrugated 
tuyeres injecting air, or air and steam, being employed, 
wfiicli supply the fuel with a continuous blast of steam. 
This by means of the variable vertical section of the 
waved tuyeres causes the blast to permeate a larger 
vertical, as well as horizontal mass of incandescent fuel, 
thus ensuring a uniform combustion taking place, and 
the distillation of the fuel into gas proceeding regularly, 
whilst the residue is left in a more friable form than is 
possible when blast is admitted in the form of concentra¬ 
ted jets through isolated tuyeres, for in the latter case 
combustion proceeds irregularly, and the tendency is to 
form clinkers in the immediate vicinity of the tuyeres 
whilst the gas is produced in Hushes.—11. IJ. 


Improvements in the Purification of Coal (las or of other 
Cases Containini/ Ammonia or Ammoniucul Com¬ 
pounds. A. P. Price. Eng. Fat. (11)83, April 
211, 1SS4. 

! Tm; purification of tho gas is effected by means of the 
hydrogen sulphates, sulphites or phosphates of potassium, 
sodium, or ammonium, either in a divided condition or 
in solution, whereby tho ammonia existing in thcniumo- 
uiuenl products contained in tho gas is absorbed, and 
may ho subsequently recovered from the resulting com¬ 
pound.—I). 11. 


For full details tho original paper should bo consulted. 
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Improvements in (he Production of Combustible Gases 
from Pineli/pulecriscd Coal, Peal, ]Vood- saint list, or 
other Material. I 1 ’. J. Jones, Worcester. Eng. J*nt. 
013, Janunry 22, 1SS5. 

Tins invention relates to tlie production of heating or 
illuminating gas, ami consists essentially in passing a 
regular supply of finely-pulverised coal, peal, eTc., 
through an hermetically closed chamber of suitable 
const ruction provided with the necessary inlets and out¬ 
lets, ami heated to a temperature sullicicnt for evolving 
combustible gases from the materials introduced.—D. lb ! 


III.—DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, Etc. 

Presence of lliijh-boiliiuj Phenols in Coal-tar. K. K. 
.Schulze. Iter. 18, 130. 

Til It author has isolated n- ami A-nuphthol from “green j 
oil ”—anthracene oil from which the crude anthracene [ 
has been extracted by liltration—and gives a detailed | 
account of the process employed (Ann. 227, M3).—11. It. 


Constitution of Thiophen Compounds. Y. Meyer. Her. 
18 , 620-521). 

Tim essential points to be considered in proving the 
correctness of the formula 

cir— cir 


// -v 

cn(' ^cir 

s / 

assigned to thiophen aro (I) the number of isomeric 
substitution iirnductx of thiophen ; (2) its propel ty to form 
addition products; (3) the position of the sulphur atom ; 
and (4) the behaviour of thiophen when subjected to 
oxidation. Referring to the position of the sulphur, 
which can lie conceived to be combined in no other form 
than that of C-S or (J-.S-C or C-.S- II, the author is 
of opinion that, taking into account the fact that thiophen 
is neither a thioketouc, thioaldehyde, or mercaptan, 
there can no longer he any doubt as to the meaning 
expressed by its formula. The assumption that thiophen 
occupies the same position among its homologuex as that 
hold by benzene among the aromatic hvdrocarbons 
requires, however, additional proof, which can lie 
adduced only by taking into consideration the property 
which thiophen exhibits when subjected to oxidation. 
Although not. yet filially decided, itis very probable that 
thiophen represents the first member of the homologous 
series, and little plausible as formula', such as— 

Cll 3 CM, 


C 

/X 

lie—o 


s 


or 


<J 

ire—-cir 

\X 

s 


may nmicnr at first sight, they havo nevertheless not 
been hitherto confuted. As the liomologues of thiophen 
are converted into thiophen carboxylic acid, when 
oxidised with potassium permanganate, it remained to 
bo shown that when thiophen is similarly treated no 
acid in obtained which contains the same amount of 
carbon, or Iiiih the properties characterising a thiophen 
derivative. On oxidising pure thiophen with potassium 
purnmuganate, fatty acids and sulphuric acid wen? 
obtained. The substituting action of bromine ami 
chlorine on thiophen is so energetic that the isolation of 
(ho resulting addition products is attended with great 
diifieultics, and should the same be found to apply to 


the iodine addition products, the best mode of procedure 
will probably bo to prepare the mcllitic acid of thiophen 
—tetrn-cnrboxylic acid—and reduce it with sodium 
amalgam. Should the resulting acid take up fourntoms 
of hydrogen, this circumstance would confirm the assump¬ 
tion of two double unions, seeing that mcllitic acid 
takes up double the number of hydrogen atoms compared 
with the number of double unions it contains. It is 
therefore intended to prepare a tetralkylthiophen ami 
convert it into the acid in question by treatment with 
potassium permanganate. Referring to the number of 
isomeric substitution products, the author is of opinion 
that should it he shown that the mono-derivatives are 
obtainable in two modifications only, this again would 
prove the correctness of the formula for thiophen. In 
the preparation of the sulphonic and carboxylic acids 
of thiophen and of mcthylthiophcn, only two modifi¬ 
cations have as yet been observed, a circumstance which 
should however‘be verified by further research. It is of 
especial importance to obtain means for ascertaining the 
position of the substituted group in the thiophen mole¬ 
cule. In a previous communication, the formation of the 
anhydride ol a dixulphonic acid, and the assumption that 
dibromothioplien is analogous in constitution to para- 
dibromobenzenc, formed the basis of the author’s specula¬ 
tions. lie is continuing bis researches iu this direction. 
The three diearhoxylie acids of benzene being dis¬ 
tinguished by characteristic properties, it was thought 
(hat by studying the behaviour of thiophen dicar- 
boxvlie neids it might be possible to observe an 
analogy between them and the three phthnlic acids, and 
thus determine the position of the carboxyl groups. At 
the author’s instigation, dackel prepared a diearhoxylie 
acid from the disiilplioiiic acid according to Merz's 
reaction. An acid was obtained which, although not 
vet fully examined, appeared to be the terephtbalic acid 
of thiophen. In conclusion, the author suggests a mode 
by which the position of the sulphur iu the thiophen 
group might be definitely determined. It has been 
shown that ethyl-sulphide is converted into thiophen 
at an elevated temperature according to the equation : 

/C11-—Gila , CllaCII 

S( ' =lill + s/ | 

\ci 1,-011, \CII = CH 

Should it he possible to apply the same reaction to 
propvl and isopropyl sulphide, two lliioxylcncs should be 
obtained having the formula.'— 

/C1UC-CH, . C(CJI,) = Cll 

&' I and S-; | 

\cn=c—cii 3 \C(Cii,)=eir 

-1). u. 


Nitrothiophcns. 0. Stadler. Her. 18 , 530-330. 

In a former communication it was shown that on dis¬ 
tilling dinitrolhiophen melting at 52*, by means of steam,, 
a substance is obtained which melts at a higher temper¬ 
ature. The author has continued his researches iu this 
direction, and finds that the substance has a constant 
melting point of 7S°, and crystallises from water or 
alcohol in yellow needles. It is an isomeric dinitro- 
thiophen C.SII : (NU,),. Ry the action of bromine on 
diuitrothiuphen at an elevated temperature, a substance 
is obtained which crystallises iu white lustrous needles, 
melting at 1127 It is not a bromine derivative of 
dinitridhiophen, but represents tetrnbromothiophen, 
the two nitre groups having been removed by the action 
of bromine at a high temperature. The author has 
studied the sensitiveness of the colour reaction which 
dinitrothioplieu gives with alcohol and potash, and finds 
that itis distinctly discernible in a solution containing 
0 0000001 grm. of substance. Monoiiilrolhiophcnsulplmnic 
acid, NO, - C, SI I, - SO, -, wnx prepared by treating three 
parts of nmnonitrolhiophen with l ight parts of fuming 
sulphuric acid. It gives white hygroscopic crystals, 
which are resolved into mouoi.iliothiophcu when heated. 
The potassium salt crystallites iu grey shining needles, 
and the calcium salt forms a white crystalline mats. 
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TI 10 sulphonic chloride, N0 5 -C 4 Slf Q -SO-.Cl, was pre¬ 
pared by healing the polassium salt with phosplionis 
jienUicliIoridc 011 a water bath. It was converted into 
the sulphonamido NU 2 - IT, S11... - S0 2 . Nlb. Iiy treatment 
with ntniuonium carbonate. The attlphouamidc melts at 
172-173“.— D. 11. 

On the Two Isomeric Thiotolcns ( Melhylthiophcns). 

K. Kgli. Her. 18 , 544 

V. Meyer and 11. Kreis in 1SS4 succeeded in separating 
a mcthylthinphcu front coal-tar toluene, and later on in 
obtaining another one synthetically by means of thinphen- 
iodide, methyl-iodide,' and sodium. The compounds 
produced in either way have the same boiling point, and 
the author investigated the question as to whether they 
arc identical or isomeric. For this purpose the bromine 
derivatives of both thiotolcns were compared with each 
other, when it was found that their fusing point 
invariably differed by 12 degrees. They must therefore 
have a different constitution. This result is quite in 
accordance with V. Meyer’s view 011 thiophon and its 
derivatives. In one thiotolcn the methyl group and 
sulphur have the a position, in the second the p posi¬ 
tion to each other, thus; 

llC-CIf 


I1G—C(C1I = > 


11C C(GTIa) 

V 

s 

a-thiotolcn. 


ll(J C1I 

V 
s 

/3-thiotolcu. 

In order to determine the position of the methyl group 
in both isomeric compounds, they were oxidised with an 
alkaline permanganate solution. Two dilferent acids 
were obtained, thus: 

11C-C1I llC-CII(COOII) 

II II II II 

IIC C(COOIl) 11C OIL 

V V 

s s 

a-thiophciiic acid. /3-thiophcnic acid. 

Their bromine substitution product was also prepared. 
The final result of the investigation is as follows: 
Thioplieii obtained from coal-tar toluene is isomeric, but 
not identical with that produced synthetically. In the 
former thu methyl group is in the a position, in the 
latter it is in the p position.—S.1I. 


Isomeric Thiophcnsuljdwnic Acids. J. Longer. Her. 

18, 553-5(13. 

Dibromothiophcumonosidphonic acid CiSIlHr a SO a ll. 
—The lead-salt of this acid, formerly described, was con¬ 
verted into tho sodium salt, and the latter dried at 120°, 
ami treated with phosphorus peiitacliloride. The result¬ 
ing chloride was converted into tho amide by treatment 
with ammonium carbonate. It crystal Uses in line needles 
melting at 140*5-147“. To prepare the Jrcc p-thiophen- 
muiwsitljihonic acid CbSlljSCfjlI, the sulphonic chloride 
described in a previous communication was decomposed 
by boiling with water, and tho liberated hydrochloric 
acid precipitated with silver hydroxide. The solution 
was treated with sulphuretted hydrogen, tillered and tho 
liltrute evaporated. A white crystalline mass of strongly 
acid reaction was obtained. It gave a deep blue colora¬ 
tion when heated with isatin and sulphuric acid. 
JSarimn ft-lhiopheiimoiwsulphoiudc (CVSILS(J ; ,)..l!a was 
prepared by saturating the aqueous solution of ’thu free 
acid with barium carbonate. Dchroniination ofdibrmno- 
thiophendis 11 Iphonic ucid.—\\y treating the sodium salt 
of this acid with sodium amalgam,’ and adding phos¬ 
phorus peiitacliloride to tho dehrominated substance, tho 
chloride of a now thiophendisulphonie acid was ob¬ 
tained p-thiophcndisutphonic. chloride, (.',SI|..(S(PClb, 
crystallises in small plates or lamina; melting at 14S-*14!>“. 
It is readily soluble in ether, has tho odour which 
characterises this class of bodies, and gives a bluish 
violet solution when heated with isatin and sulphuric 
acid, p-thiophendisidphonamide ^SlL(.SO ; Nlh.)j was 


prepared by the action of ammonium carbonate on tho 
sulphonic chloride. It. crystallises in whito needles 
melting at about 2S0\ Dibromolhiophcndisiiljihonic 
chloride C 4 SHr 2 (SO ; Cl) ; was obtained by treating sodium 
dibromothiophendisulphonafc with phosphorus penta- 
cliloride. It crystallises from ether in white sinning 
needles, which melt at 215“. Dibromolhiophcndi- 
sulphonainidc C 4 Sl!r,,(.S0 3 NlI. J ) 1 was prepared by inti¬ 
mately mixing and heating the snlphonic chloride with 
solid ammonium carbonate. It is sparingly soluble in 
hot water, anil melts at about 270“. Lead dibromo- 
thiophendisutphonalc C,SHr J (SO, 1 ) 3 l’h was obtained by 
converting the anhydride of the acid into tho barium 
salt, decomposing the Inttcr with sulphuric acid, and 
nddingu salt of lead to the filtrate, podium dibromo- 
thiopheudisulphvnatc C,SHr. iI (SO s Na) 9 + 311 a O was pre¬ 
pared by heating the anhydride of dihromnthiophendi- 
snlphonie acid with soda ley. It crystallises in silky 
needles which arc readily soluble in water. A mmonimn 
dibromolhiophcndisuljihonatc C,Snr 4 (S() s NII ,) 3 +11 y 0 
wns obtained by boiling the anhydride with ammonia. 
To prepare the free dibronwthiophcndisulphonic acid 
CjSHr^f.SOjlijj an aqueous solution of the lead salt 
described in the above was precipitated with sulphuretted 
hydrogen and filtered. O 11 evaporating the liltrute the 
free acid was obtained in the form of a solid crystalline 
white mass readily soluble in water. ,S Udphonation of 
monoioduthiuphen. The author has attempted to prepare 
a monoiodothiophcnsulphonic acid, hut has not yet 
obtained successful results, lie has, however, deiodatod 
the disulphonie acid by treating its aqueous solution 
with sodium amalgam. The snlphonic acid was purified 
by conversion into its chloride, and 11 s the latter 
contained traces of free iodine it was treated with 
ammonium carbonate to form the amide, p-lhiophcn- 
disulphontnnidc CSlI,(SO.jNll 0 )... crystallises in lamimo 
molting at 142®. It is sparingly soluble in water, and 
gives a deep blue solution when heated with isatin and 
concentrated sulphuric acid, p-thiophcnmouostdjihon- 
amide C,S11 3 S0..KI1.j was prepared be converting the 
barium nionosulpliomite (C^SlLSOjJjHainlo the sodium 
salt, and treating the latter with ammonium carbonate. 
It crystallises from water in whito lamimo which melt 
at 147“.—H. H. 


Thiuxcn from Coal-tar. .1. Messenger. Her. 18, 
5(13-5118. 

Some timo ago V. Meyer proved the existence of a 
thiophon derivative in coal-tar xylene, and gave it tho 
name “ thioxen," and the formula—CjSIl»(Clla)j. The 
author has isolated this substance, and investigated 
its properties. It was prepared from tho acid used in 
tiie purification of xylene, which contains about 40 per 
cunt, of pure thioxen. The product is a colourless 
liquid, boiling between 133“ and 1_3S“. Dibromothioxcn 
C 4 .Sllr ; (CIIa)_-, was prepared by adding oOgrm. bromine to 
ilOgrm' crude thioxen (2mol. I!r. to Iliad, thioxen), 
washing the product with water, boiling it with an 
alcoholic solution of potash to decompose the bromine 
addition products formed, then pouring tho mass into 
water, and separating the oil. Tho latter was distilled 
with steam, and tho distillate fractionated. Tho first 
portion boiling between 135” and 1(15", consisted mainly of 
xylene. Tho second fraction boiling between 203-215“, 
gave, on rcdistillalion, a liquid boiling at 107-11)0“. It 
was composed of a mixture of equal parts of monohromo- 
thioxen and monobromotbioxen, and could not bo 
separated. Tho last fraction boiled between 240-250“, 
ami gavo a distillate which solidified in tho receiver. It 
was crystallised from alcohol, and yielded long colourless 
needles, melting at -Hi", and boiling between 21(1-217', 
without decomposition. Tho substance was dibromo- 
thioxen. Uc.tvbruniuthioxen, C,Sllr v ((JHr 2 ) 2 , was obtained 
from dibromothioxcn by treatment with bromine until 
tlio latter ceased to react. It crystallises from alcohol 
in yellow needles, which melt at 114“. Thioxen 
C 4 SH 2 (CIIa)j. For thu isolation of pure thioxen, tho 
method adopted by Mcj erand,Kroisforsupnratingthiololeu 
from a mixture of toluene ami thiotolcn was employed. 
The pure prod net is acolourlcsJ mubileliquid, of agreeahlo 
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odour, boiling at 13G-137\V. lly tlic oxidation of tiiioxeu 
with potnssiuin permanganate, tliiopliendicnrboxylie acid 
OjlIjSUj was obtained. The latter is sparingly soluble 
in water, but dissolves more readily in other.' Heated 
to 350”, it docs not melt, hut sublimes without decom¬ 
position. This acid, therefore, appears to be analogous 
in character to the isophth.-ilic acid in the benzene "roup, 
but judging from the melting point of its dimethyl-ether 
(142°), it is more probably analogous to terephthalic acid. 
If this be the case, the formula for thioxeu would have 
to be expressed thus— 

cir —cii 

II jl 

CIf 3 -U^ ^.c—cil 

—I). 15. 

Fractional Distillation by means of Steam. M. J. 

Lazarus. Her. 18, 577. 

The object was to separate two mixed liquids, one of 
which was very volatile, whilst the other suH’ered 
decomposition at a comparatively low temperature. 
Neumann has shown that liquids, not miscible with 
water, when distilled with steam, boil below the temper¬ 
ature at which water boils. The author has, therefore, 
distilled a number of mixed liquids with steam to ascer¬ 
tain whether they could be fractionated in this manner. 
The distillation was ellected with a moderately powerful 
pressure of steam, and the distillate collected in two or 
three fractions, finch fraction was then dried, and 
fractionated /nr sc to ascertain its composition. 

K.xpkiiimkxt 1.—25cc. toluene and 23ce. nitrobenzene. 



Temper- 



Nltro- 

Fraction. 

uture. 

Volume. 

Toluene. 

benzene. 

1. 

90-95“ 

... 21ce. 

... l!)cc. 

..- 

O 


... Gee. 

.. .T5cc. 

..- 

3. 

‘IS’ 

... 23cc. 

..-.... 

.. 23cc. 

Recovered: 22'3ee. 

toluene uitd 23cc. nitrobenzene. 

KXI'UlllMli 

iXT 2.—Slice, benzene and 25ce. nitrobenzene. 


Temper- 



Nltro- 

Fraction. 

at lire. 

Volume. 

Ileiizene. 

benzene. 

1. 

till’ 

... 23'5ce. . 

.. 22U0ce.. 

- 

O 

!l(i-!IS’ 

... -lOcc. . 

.. l'75ce.. 

..- 

3. 

‘.IS" 

... 22-5ee. . 

..- 

.. 22'dec. 

1 tocovored : L’.TT.lcc, 

benzene uml 

23'5cc. nitrobenzene. 

K.\T‘i:iii.mi-:xt 3.—COce. nitrobenzene nnd 3cc. toluene. 


Temper* 



Nltro- 

Fraction. 

uluro. 

Voliimo. 

Toluene. 

benzene. 

i. 

95-tlS" 

... Gee. 

.. 4 - 25ce. , 

..- 

o 

ns® 



‘XL./i 

Itccovcrcd: l - 25ec, 

toluene and 29cc. nitrobenzene. 

K.\i‘i:himi;nt i.- 

-_5cc« tolucno mul 25cc, xylene. 


Temper- 




Fraction. 

uluru. 

Voliimo. 

Tolucno. 

Xylene, 

i. 

84-111“ 

... 22cc. .. . 

.. lGTicc. 

,. 2cc. 

o 

!)1-!IS° 

... 2Scc. 

., 3'Occ. ., 

.. IScc, 

Recovered: lU'Sce. tolucno und 20cc. xylene. 

lJXl'iilllMKN'] 

r 5.—23ce. 

benzene und 

25ce. carbon-disulphide. 


Temper- 


Carbon- 


Fraction. 

uluru. 

Volume.! 

disulphide 

Uenzene. 

1. 

G4“ 

Q.) 

Hlcc. .. 

,- 

1) 

G4-(i7° 

(1 .... 

... Hue. 

,- 

3. 

G7" 

«>•> 

__ 

. 2I'5cc. 


Itccovcrcd: 22cc. carbou-dlsuliihlde mnl 'JlMee. benzene. 


-lx 1 'llitl.MKNT U.—23ee. oil of tiirpcntlno und 25ec. nitrobenzene. 

Fraction. 

Temper- 
mu re, 

Volume. 

Oil of 

Tiirpemliio. 

Nitro¬ 

benzene. 

1. 

.. f)5-!>7° . 

.. 2 lee. 

... lllec. ... 

-- 

• ) 

.. 97-'JS“ . 

•lee. 

... 2ec. ... 

-• 

3.. 

US’ . 

CJ 

Cl 

...-* ... 

24cc. 


Kxi'KIU.mkxt 7.—23cc. nuilluu ami 25cc. nitrobenzene. 

The mixture distilled at OS", and was collected in two 
fractions, each measuring 25ce. The first contained 
lflcc. anilino and lOco, nitrobenzene, and the second 
lOee. aniline ami 15ec, nitrobenzene, Uenzene and 


toluene could not be separated perfectly, even when 
large quantities were operated on. The anther has used 
this process with success for the separation of iodothio- 
tolcn and toluene and iodothioxen and xylene, an 
operation which has hitherto been attended with great 
dillicnities and much loss, owing to the decomposition of 
the iodine compounds at comparatively low temperatures. 


Occurrence of Carboxylic Acids in Coal-tar. lv. E. 

Schulze. Iter. 18, 015. 

Hitherto bodiesof the phenol grouponly have been shown 
toexistm the oxygenatedconstituents of coal-tar, of which 
phenol and a- ami /3-nuphthol have been isolated, whilst 
the presence of cresols, xylcnols, etc., has been inferred 
from isolated derivatives of these compounds. In 
pursuing his investigations on the high-boiling phenols 
of coal-tar, the author discovered a earboxylie acid, 
which was found to be benzoic acid. It was isolated in 
the following manner:—In order to obtain cresols and 
xylcnols, the residues from the distillation of phenol 
were subjected to fractional distillation. The lust portions 
came over between 235’ and 240'", and from this lioiling 
point the author inferred the presence of pscudo- 
cumenols, of which there are three isomers. To separate 
the latter, the oil was trcatcil with soda ley, and distilled 
with steam. The residue contained the sodium salt of 
the strongest acid present in the mixture. On adding 
sulphuric acid, a brown-coloured oil was liberated, which, 
on cooling, solidified in the form of needles, melting at 
123 L ', and boiling at 2-1!)'2°. The silver salt was prepared, 
and its formula agreed closely with that of silver ben¬ 
zoate, Cjll-O-Ag. lOOgrm. of crude material gave Sgrm. 
of rccryslallisud benzoic acid. As to the formation of 
this acid, the author states that it cannot be produced 
by any of the processes in vogue for preparing carbolic 
acid ; he is, moreover, of opinion that it is contained in 
the products of the distillation of coal-tar, and passes into 
the carbolic acid during the treatment of the oil with 
soda ley. _ —1>. H. 

Thiopheu from lirythrol. C. Haul and J. Tafcl. Her. 

. 18, CSS. 

IT has recently been demonstrated that the group 
H1IOII-CIlOll-C1101I -C11U1I, which is contained 
in pyromucic acid, passes into the thiopheu ring on 
treatment with sulphuictted hydrogen. The sunniest 
hodv in which this complex of atoms is found is crytliru), 
OII-IOII — C1IOII - CIIUH - CIl-jOH, which on heating 
with phosphorus pcntnsulphidc gave thiopheu.—D. H. 

llcmarku'jlc Formation of Anthracene. II. Kohler. 

Her. 18, S59. 

lx a communication on high-boiling phenols contained 
in coal-tar, Schulze expressed the opinion that the 
phenols aro the primary products of the destructive dis¬ 
tillation of coal. Hy continuing the action of heat they 
are partly split up, water being liberated and high- 
boiling hydrocarbons formed, whilst another portion is 
reduced to low-boiling hydrocarbons, or is eventually 
converted into coal-gas through t ho complete disintegra¬ 
tion of the molecules. A portion resists decomposition 
by licat lit the point at which the various reactions reach 
mi equilibrium. Schulze arrived at this theory by the 
observation that the phenols separated from authraceno 
oil when subjected to distillation yield liquid hydro¬ 
carbons with pnrtinl liberation of water. Some time ago 
the author made an observation which appears to con¬ 
firm to some extunt Schulze's view. In working up the 
high-boiling portions of crude carbolic ncjd, a cast-iron 
stillivas charged with “carbolic residues,”\Vliieh distilled 
above 203’. They were free from hydrocarbons, and gave 
a clear solution with caustic soda. On distillation about 
two-thirds passed over in the ordinary way as a pale 
yellow-coloured oil, having the odour peculiar to phenol. 
After this the thermometer rose rapidly above 3(H)", and 
from the condenser dense white fumes issued, whilst the 
distillate in the receiver assumed a consistence like that 
of butter. On opening the still it was found to bo half- 
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filled with a spongy mass of coke.. The distillato wns 
washed with alkali to remove the !ii|iiid constituents 
(phenols), and wns tested for anthracene hy buck's 
method, which gave thirty-live per cent, of pure anthra¬ 
cene. The presence of mcthylnnthrnccnc, phenanthrene, 
etc., in the crude product was established by its proper¬ 
ties. The author then made a number of distillations in 
the same boiler, hut failed to obtain anthracene, lie 
is of opinion that the decomposition was caused by 
local superheating in the still. The probability of this 
assumption is strengthened by the fact that the crude 
carbolic acid in question had been obtained from light 
oil, which contains phenols of such complicated consti¬ 
tution thnt it would be dillicult to conceive the forma¬ 
tion of anthracene therefrom by the mere liberation of 
water; moreover, the whole course of the reaction— 
production of large quantities of non-condensible sub¬ 
stances and separation of coke—points to a more com¬ 
plex decomposition. He this ns it may, the fact can no 
longer be doubted that under suitable conditions anthra¬ 
cene can be formed from phenolic bodies extracted from 
the light-boiling portions of coal-tar. 

Many chemists are of opinion that the greater part of 
the anthracene obtainable from coal-tar is produced 
during the process of distillation, whilst it has been 
found that the yield of anthracene varies according as 
the liro is allowed to piny round the whole or only part 
of the still. This view appears to be supported by the 
author’s observations.—D. R. 


recently extracted it from the petroleum which occurs at 
Bibi-Eibat. It boils at 110", has a sp. gr. of 0*7G49 at 
0° 1 S'” 

-q 5 , and O'75011 at - „, ami is composed of S5'3 per 


cent, of carbon, and 14*7 percent, of hydrogen. When 
chlorinated according to .Scliorlcmmer’s method, a num¬ 
ber of isomeric chlorides are obtained. The chloride 
boiling at 174-170° was heated to 00° with dry calcium 
iodide, and the resulting iodide converted into the ether 
of the ocloimphthencaleohol Iiv treatment with silver 
acetate. The ether boils at 100-200°. The iodide pre¬ 
pared from the chloride boiling between 100-172° was 
converted into octonaphthylenc, C,,11 I4 , by treatment 
with moist oxide of silver. It boils at 118-121°, and 
gives a litpiid hrominated derivative, C, ,11, ,l!r v . 
M. Piitochin has obtained iso-nctnnnpldhene from the 
intermediate products formed in the isolation of note- 
naphthene ami nonoiiaphthcno hy repeated fractionation 
over sodium, and treatment with fuming sulphuric acid. 
It boils at 122-124°, and 1ms the formula 0,,ll ie . Its 


sp. gr. is 0*77CS and 0'7705 at 


0 ° 

0 °’ 


and 0'70.‘17 at 


17*5° 
0 ° ' 


The chlorinated derivatives have higher boiling points 
limn the corresponding derivatives of nctouaphthonc. 
In order to obtain iso-oefomi|ditliy!eiio boiling at 12S-12U", 
tlie chlorinated derivative is treated with an alcoholic 
solution of potash.—D. II. 


Synthetical Lutidinc. W. Epstein. Her. 18, SS.'l. 

In consequence of a recent coiiimuuicatian made by 
lluitinger concerning the production of a luiidinc melt¬ 
ing at 147-151“ from derivatives of dcliydrucctic acid, the 
author states that in investigating the derivatives of a 
body obtained by the aid of the condensation of aceto- 
ncetic ether with aldehyde ammonias, according to 
Ilautzsch's method, lie obtained a lutidinc inciting at 
145-14G”. It is different in properties to ortlioparmli- 
mctliylpyridino (ni.pt. 154-155°), Jir-st prepared by 
liautzsch from hitidinotricnrboxylic acid, and subse¬ 
quently in larger nuantities from psendolutidostvril. It 
(lill'ers also from Liuleubttrg and Roth’s lutidinc (in.pt. 
142-143°), found in commercial picolinc. The plalino- 
chloride of the author’s lutidinc melts at 210°, the anro- 
chloride at 110°, the piernto at 101°, the diehruiuatu at 
02’, and the mercuro-cfiloridc at 155°.—11. II. 


Caucasian Petroleum. P. Milkowsky. J. Russ, l’hys. 
Cliem. Soc. 1SS5 [2], 37. 

The nutlior has subjected the portion of Hibi-Eibut and 
Halacluiny petroleum boiling between 85° and 105'to a 
succession of fractional distillations over sodium, and 
obtained the following products:— 



00-01* 

03-01* 

00-07* 

100-101* 

SlMjr.ut— .. 

07170 

07021 

07050 

0’7778 

17*5“ 

” “O' 

0*7320 

0*7300 

0’751u 

07G21 

Vapour density 

3*05 

3*55 

3-57 

3*57 


Tho fraction boiling between 100°and 101° was hcptmmph- 
thene, C,H.Hy passing chlorine III rough this hydro¬ 
carbon at tho ordinary temperature, 72'8 per cent, of 
chlorides lighter than wntor, and 27'2 per cent, of 
chlorides heavier tlinii water, were produced, whilst at 
an elevated temperature 58 per cent, of henry, mid 42 
percent, of light, chlorinated derivatives were forfned, 
Hromino acts readily on liuptanaphthoiie, whilst iodine 
dissolves therein without further action.— D. 11. 


Examination of Caucasian Petroleum. W. Markowni- 
kow. J.Riihs. Phys. Cliem. Soc. 1881 [2J, 294. 
OctoxA VHTHESK ,—This hydrocarbon has already been 
isolated from Balucluwty petroleum, and tlio nutlior 1ms 


Anthracene in Tar from Water-gas. Arthur II. Elliott. 
Amor. Cliem. J. 6, 24S-252. 

Ix the fraction of water-gas tar boiling at 210-230° (pro¬ 
duct of the destructive distillation of light petroleum 
naphtha), 5 S per cent, of anthracene was found, mid 
2'0S per cent, in the higher hulling fractions. The total 
yield from the original tar amounted to 2*0-2'11 per rent. 

. -J. II. C. 


Improved Apparatus for Carbonising Pones ami Turf, 
and for Coking ana Distilling Drown Coal, Pit Coal, 
anil other Carbonaceous Materials liy means of Super¬ 
heated Steam. R. .1. H. Mills, J.ondoii. Prom A. 
Zwillingcr, Vienna, ling. Pat. Oll'.lj, April 29, 1881. 
Tim apparatus employed for carrying out this invention 
is principally composed of a furnace A (Pigs. 1, 2 and 3), 
for superheated steam, several cast-iron retorts commu¬ 
nicating with a common condenser, mill of a gasometer of 
the usual form. The fireplace of the furnace is divided 
into two chambers, so that it is heated by two separate 
tires, and along both sides of the Hue conduits are 
formed in the brickwork, communicating with the Hue 


Fig A. 



at certain intervals by means of small apertures. Tho 
slemii pipes r. rest in two vertical walls, so that the 
elbow joints (l arc placed rigid and left in narrow chan¬ 
nels/i, which are in eoiineelioii with the furnace proper 
hy narrow Hues f... The steam enters at y, anil after 
traversing the heated pipes e, it passes through pipes h 
»nd branches h,, which are provided with many small 
holes, into cast-iron cylinders (J, containing (ho material 
to bo treated. Tito fire-gases travel through a lino /; 
into an annular spaeo j, heating thus tho steam pipes 
and (lie cylinders (!, nml escape at l into tho chimney, 
Thu vapours and gases evolved in C, are conveyed tan 
condenser If, and thence through it to coolers. The 
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admission of air to the fire-places can be carefully their beat. Between tbe chambers of the retort a valve 
regulated by means of slides in the nsh-pit doors c, and or slide is arranged, which can be operated from the 
in order to prevent the destruction of the cast-iron pipes ontsido of the apparatus to allow tho contents of the 



c ami cylinders U by oxidation, they are covered with a I 
fire-proof material, consisting of 120 parts iire-clav, 40 
parts animal charcoal and 2 parts cow-lmir.—S. 11. ’ 


Improvements in Apparatus /or Pistilliiuj Shales and 
the Like, It. Bull, Broxburn, Scotiumi - . Eng. l’at. 
02SD, Juno 21, 1884. 

Tun inventor proposes to build a furnace, erect over the 
same tho lower chamber of the retort, and mount ovor 
tho latter tho upper chamber. Surrounding these cham¬ 
bers is an outer wall, tho intervening space being in 
communication with tho furnace by suitablo openings, 
la the lower part of the bottom chamber thelo is a shoot 
which passes in a downward direction at the side of tho 
outer wall, and opens into tho furnace beneath, and 
through it the contents of the bottom chamber of tho 
retort arc discharged into tho furnuco to further utilise 


upper chamber to pass into tho chamber below as re¬ 
quired. Tho retort is provided with openings and pipes 
for tho outlet of the volatile products of distillation at 
different levels.—1), B. 


Improvements in (he Treatment qf Oils and Tars ob¬ 
tained from Cokc'Ovcus, for the Production of Valu¬ 
able Hydrocarbons. C. E, Boll, Durham. Eng. Vat. 
11510, Juno 27, 1SS4, 

At tho present time oils ami fnrs nru obtained from coke 
ovens which do not contain in their natural state any 
considerable proportion of benzene, naphthalene, an thru- 
eono, etc. By pussing these oils in tlie state of vupnu 
through retorts charged with coko healed to redness, tho 
inventor claims to obtain largo quantities of hydrocar¬ 
bons of tho above scries,—D, D. 
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Improvements in. the Treatment of the Gases from Coke 
Ovens Jor the llccovcri/ of Bye-prod nets therefrom, 
and in Apparatus for that Purpose. II. Simon, Man¬ 
chester. i'rom T. Carves, St-Etienne, Trance. ling, 
l’nt. 13,920, December 3, 1SS4. 

This invention relates to coke ovens, more particularly 
those known ns the Sinion-Carves coke ovens, wherein 
the combustible cases generated in the coking chambers 
are (irst treated for the separation of tar ami ammoniacnl 
li<luor, ami are then used as gaseous fuel. According to 
the present invention, the gases before being burned 
are subjected to a further treatment, whereby the in¬ 
ventor separates from them the light hydrocarbons 
which arc still retained in a gaseous form therein. 
Tor this purpose, the gnscs, after juirilication from 
nmnioniacal and other easily condensible constituents, 
arc subjected to the intimate action of heavy’ oils 
capable of absorbing the light hydrocarbons, the oils 
being then heated or otherwise acted on so as to separate 
from them the light hydrocarbons. The various parts 
of the apparatus for effecting the separation of the light 
hydrocarbons are described and illustrated in the ori¬ 
ginal.—D. 15. 

An Improved Process of Manufacturing Benzene and its 
Jionwloi/ucs by the Distillation of Coal, 1 rood, Tnrf, 
Oil and other similar Substances. N. A. lleloms, 
l’aris. Eng. Tat. 0904, April 28, 1885. 

This patent is similar in principle to a former invention, 
for which the author obtained provisional protection 
only. (Sec this Journal, vol. iii. p. 43S).—D. 15. 


iting agent, and iiietacldorbenzaldehydc obtained 
a colourless liquid of T240 relative density at 13“, and 
ding at 200°. 15y the nitration of this compound, ineta- 

: -1 .t.t..._? 


IY.—COLOURING MATTERS AND DYES. 

Process for the Production, nj Indigo.* Iliugl. l’olyt. 
J. 255, 330. 

AccoitDixrs to 11. Muller (tier. Tat. 30,329, June 12, 
1883), bcnzaldehydc is chlorinated in presence of a dehy- 

dratinj.‘ ~ 1 ‘ 11 ’ . 

as a c 

boilin.. _ _ _ _ _ 

chlor-orthonitrobenzaldehyde is formed nndmay be preci¬ 
pitated from tho nitrating mixture with ice-cold water; 
crystallised repeatedly from alcohol, it forms yellowish 
needles, melting at 00°. lly dissolving nictachlor-ortho- 
nitrobenznldchyde in acetone, and adding to this solution 
first a little water, then dilute soda-lye, a formation and 
separation of chlorimligo takes (dace in a short time. The 
chlorindigo thus prepared closely resembles pure indigo; 
it is a deep blue crystalline powder with coppery lustfc, 
without taste or smell, insoluble in water, alcohol, and 
ether, dilute acids, and alkalicH, somewhat soluble in hot 
chloroform, aniline, and bcnzalchloridc. When heated, 
chlorindigo sublimes with partial decomposition ; dis¬ 
tilled with sodium hydrate, it breaks up into carbonic 
acid and chlorunilino. Treated with concentrated sul¬ 
phuric acid, it forms a sulplmnic acid soluble in water, 
which dyes wool blue. Treated with reducing agents, 
chorindigo yields a vat which may he employed in the 
same manner as that from ordinary indigo. Chlorindigo 
exposed to the action of nascent hvdrogcu is converted 
into indigo.—W. D. 15. 

Azo-dyes. Soc. Anon, do Matiercs Culurnutcs de St- 
Denis. Ding!. Tolyt. J. 255, 101. 

Azo-DVEs which impnrta pure yellow to vegetable fibres 
ea|iahle of resisting a soap hath of GO’, arc obtained (Uor. 
Tat. 29,901, March 23, 1884) by the action of para- or 
mota-diazobenzoie acid on diplietiylaminc or mouulienzvl- 
uuiliue. Torexnmple, fikilos. sodium jiara- or meta-amido- 
benzoate ate dissolved in 200 litres of water, and (i'Ukilos. 
of a 33 per cent, solution of sodium nitrite are added. 
Tho mixture is acidified with i)'4 kilos, of sulphuric acid 
of 53’ 15. previously diluted with water; ami care is taken, 
by the addition of ice, to keep the temperature below 20’. 
This mixture is then poured upon 5-3kinis. diplicnylumino 
or monobcnzylniiiline, which is suspended in 170 litres of 

* See also this Journul, lit, lit, 


acidified wntcr. Afterfour to eightdays the reaction is com¬ 
plete. The insoluble dye is filtered, washed and dried. Tho 
dye produced by the meta-compound is yellower than that 
produced by the para-compound; the latter approximates 
more to orange yellow. To apply this dye to cotton goods, 
tho dye is thickened with starch or tragaeanth, ami then 
with the necessary quantity of alkali to convert the acid 
dye into a salt, da boiling, cooling and adding excess of 
acetic acid, the insoluble acid dye is again set free, but 
in a condition suitable for fixing on the goods. Chromium 
ncetato serves best as mordant. After printing the goods 
arc steamed. The dye retains its brightness in a soap 
hath heated to G0°. To obtain a bright yellow after 
simple washing with water, an aluminium salt is used as 
mordant. The yellow dye obtained with chromium 
mordant combines very well with artificial alizarin red. 

-J. T. 


Nitropscndoanncnc, Pseudocamidine and Pscudocuminol 
(1, II, 4, 5). E. Edler. her. 18, 829. 

The derivatives of pscndocuinciie known up to the 
present have tho symmetrical position 1, 3,4, G. The 
author prepared the isomctic compounds, whose consti¬ 
tutional formula may he represented by the nitropscmlo- 
cumcnc, thus— 

C(CIL) 

1IC,{ 



(NO.,)C^ x/C(CIL) 

Cecils) 

With this object, in view, the common pseudoctimidinc 
was first converted into tho acetyl and thence into tho 
intro compound. After separating the acetyl group 
and treating the resulting nitropscudoeuinidinc with 
nitrous acid and alcohol, a uitropscudociinicne was 
obtained. In order to determine its constitution, the 
nitroaeelylpseudocumidine 

C 0 1I(CI L)(cil 3 )(c1 J a )(N t) 5 )( 1 )(CJ 1 a O) 

was reduced, whereby a base was produced whose hy¬ 
drochloride had the following composition— 

/NH.C.ClIa 

CJI(Clhhf / .11CI. 

x N/ 

The author concludes that ns it was found impossible to 
split oil' the acetyl group with alcoholic potassium hy¬ 
drate, the nitro and amido group in nitropsumlociimidiuc 
must be in the ortho position to each other. This con¬ 
clusion proved correct, when by reducing liitropseudo- 
cuiuidiiie a base pscmlocumylcnedinnuue, 

C„ll(Cir 3 ) 3 (XII..).. 

was obtained, which bad all the characteristic properties 
of an ortho-diamine, as stated by Liulenbnrg (Her. xi. 
GOO ami 1650).—Jj. II. 

Preparation of Nilrosunajihlhols. K. Uenriqncs and 
M. 11 inski. Her. 18, 704. 

fi-Naphthol; 1 part commercial fj-uuplilltol and 0'75 
part zinc chloride are dissolved in G parts alcohol ; 0'5 
part sodium nitrite dissolved in liltlo water is then 
added to tho boiling alcoholic solution. The liquid 
turns red, and whilst the boiling is continued the red 
brown zinc salt separates out. On standing at rest over 
night, tho salt is filtered and washed with alcohol. It 
is then suspended in 10 parts water and digested for a 
short time with O'S-l part caustic soda until it has been 
converted into tho green crystallised sodium salt. Tho 
latter is filtered, washed with water and decomposed at 
I ho common temperature with hydrochloric netd. The 
nitrusoimphthol tlius obtained, after filtering ami wash¬ 
ing, is almost chemically pure, and needs no further 
purification for the uso as reagent. Tho yield is 110% to 
115% of tho fi-naphthol used. 
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a-naphlhol : A similar treatment of the a-naplithol 
for obtaining uitroso-a-naphthol is not advisable, Uie 
a-nnphthnl not being easily attacked by nitrites of 
metals. In order to produce the a-derivate in an almost 
pure stale, a solution of 1 part commercial a-nnphtlinl 
and 1 part, zinc cldoride in G parts alcohol is heated to 
the boil. A concentrated aqueous solution of 0'5 part 
sodium nitrite is added, and the boiling continued for 
two to three hours. After standing over night., the red 
zinc salt of /3-nitroso-a-naphthol separates out, which is, 
however, permeated with line yellow needles of a-nitroso- 
a-naplitliol, whose zinc salt is decomposed by boiling 
with alcohol. The mass is filtered, washed with cold 
alcohol, and the two nitrosonaphthols are separated with 
an alcoholic potassium hydrate solution (Her. xvii. 
-.WO) without previously decomposing the zinc salt with 
hydrochloric acid. The alcoholic filtrate contains tin- 
decomposed a-naplithol and a-nitroso-a-naphthol. A 
large quantity of water is added, when only the nitroso 
compound separates out, whereas a-naplithol does not 
crystallise out but after some time. The precipitate is 
filtered immediately and washed with water. The 
nitrosnnaphthol, thus precipitated, is nearly us puro as 
that previously prepared from the residual mixture. If 
it contains some impurities or traces of umlceomposed 
a-naidithol it is washed with benzene. lOOgrin. naphthol 
yielded f>0gr. yellow (ft) and tOgr. white (a) nitroso- 
naphthol.—ti. II. _ 


Colouring Matters from Lcpidinc. S. Hoogewerff and 
\V. A. van Dorp. l!cc. Trav. Churn. 3, 337-362. 
Tub present paper is a continuation of the authors’ 
previous researches,_ and also the results of their in¬ 
vestigations on cyanine and on a new colouring matter 
first obtained by Spalleholz. 

Vimcthy/cgmiinc-chloridc is obtained from the corres¬ 
ponding iodide by the action of AgCl. Dielhylcyaninc- 
bromide can be prepared in the same manner as the 
iodide from dielhyhmimdiiiehromidc and ctbyllcpidiuc- 
bromide, and dissolves in alcohol with a pure blue 
colour, which is not fast to light or carbonic acid. By 
the action of potash upon the iodides of methyl-yi-tolu- 
quinoline and methylquiuoliuc, a resin is formed, soluble 
in alcohol with reel colour, if a mixture of 2 parts of 
methyl-yi-tohiquinoline iodide with 1 part of methyl- 
lepidmo iodide, in aqueous solution, lie heated with 
potash equivalent to one-half of the iodine present, 
dimethylmethylcyniiiueiodidu of the formula 

C.-dl„NA+ 11,0 

is obtained, crystallising in blue needles. The authors 
lind that the colouring matter of Spullchnlz 1ms the 
formula CaIIaiN L d,_ and not C ; iIl a N-l, the reaction 
taking place according to the equation 

C„1I;N,C,.1I 5 [ + C, 0 ll !l N 1 C,II a I=Cad I.-,N-I -t-21 f-l- III. 

This substance, isomeric, with diethylcyauiuc, is pre- 
lared from quiimldiuc-cthyliodide with l it part quiiio- 
ine-cthyliodide ill 25 parts of alcohol, anil the calculated 
quantify of potash gradually added, the mixture being 
heated on the water-bath. On distilling oil'a portion of 
the alcohol, the new compound crystallises out, A 
crystalline body can also be preparcil in a similar way 
from ethyliininaUlific alone. 

Dimethylcyanine-iodide .—The two representatives of 
the colouring matter known as cyanine have been shown 
by the authors to lie mixtures, Iho composition of the 
mrc compound being expressed by the formula D.jlbijN-l, 
ormed according to the equation 

C a li ; X,C 0 ll„f + C'io!!„N 1 C' 5 II,|I = C,,jl -I- 11,-i- 111. 

Thu best yield is obtained by digesting amylioilidc in 
alcoholic solution, with the corresponding bases—quino¬ 
line and lcpidinc—on the water-bath, the requisite 
amount of potash being added. Un distilling oil' a 
portion of (lie alcohol, the colouring matter may Im 
extracted from the residual resin by means of acetone. 
Jly heating umyl-lopidiuo ioilido with an alkali, a red 
Hubstnncu is formed, soluble in alcohol; but it 1ms not 
been crystallised.—J. U, C. 


Manufacture of Colouring Matter. Charles Denton 
Abel, London. From the Farbwerke vormals Meister 
Lucius and Droning of Hochst-nm-Mnin, Germany. 
Eng. Pat. 0311, April 12, 1SS4. 

Tin-: object of this invention is to prepare violet and 
bine colouring matters of the rosaniline series by the 
action of perchlormcthyl-formatc upon tertiary aromatic 
amines in the presence of condensing agents. As a 
typical example, the inventors give the following 
method of preparing hcxametbyl-violct;—25lb. of di- 
mctliylnniliiie aro mixed with 511b. of pcrchlormethyl- 
fornmlc, and 121b. of anhydrous zinc chloride gradually 
added to the mixture. The violet gradually forms as a 
crystalline mass, which is freed from excess of zinc 
chloride by washing with water, and then purified in tho 
usual way.—It. M. 


.A Process or Processes for Producing ft-naphthotdisid- 
phonic Acids, Separating the same and Obtaining 
Colouring Matters therefrom. Jasper Wetter, London. 
From the Lcipzigcr Anilinfnbrik, Dcycr and Kegel, of 
Limlcnau-Lcipzig, Saxony. Eng. l’at. 7097, May 1, 
1SSL 

Foui; parts of sulphuric acid of GO” Be. arc healed to 
125-155* C-, and one part /3-naphthol is then quickly 
introduced, the temperature mentioned being maintained 
for four to live hours. The product is dissolved in three 
times its weight of water, caustic soda equal to half the 
weight of the acid employed is added, and the solution 
is then saturated with common salt. On cooling, a 
portion of the acid salts of the sidpho acids crystallises 
out, anil the remainder is left in the solution. Thu 
crystalline portion is littered oil'nnd washed with brine, 
and both this and the soluble portion may lie directly 
employed for the production of nzo colours, the latter 
giving the more yellow shades. The inventors give a 
list of the diazotiscd bases employed, and the colours 
obtained respectively from the soluble and the crystalline 
modifications of the disulpho acids.—it. Til, 


A Process or Processes fur Separating /he Different ft- 
nuphtholmunosulplwnic Acids from a Mixture of the 
same, and for Obtaining Colouring Mutters therefrom. 
Jasper Welter, London. From the Lcipzigcr Anilin¬ 
fnbrik, Dcycr and Kegel, of Limlcnuu-Lcipzig, Saxony. 
Eng. Fat. 709S, May 1, 1SS1. . 

AccoiiDIN'O to this invention, /3-nnphthol when heated to 
100’ C. with Iho quantity of strong sulphuric acid, 
theoretically necessary to form a monosnlphonic aeiil 
according to the process of II. E. Armstrong, gives rise 
to a mixture of two isomeric monosulplionicacids, which 
can be readily separated by treating the solution of the 
free acid or the sodium salt with common salt. Doth the 
portion which separates out, and the soluble portion, can 
be directly employed for the preparation of azo colours. 

—It. M. 


Estimation of Orlhotoluidinc and Paratoluiilinc, if 
present together in Mixtures, lig means of the Specific 
Gravity. G. Lunge. Clicm. hid. 8, 7-1. 

Tin: mixture of ortho- nail parntoluidine forms a liquid 
at 15° U. as long as it docs not contain more than 50 per 
cent, of pnmtoluidinc. It is, therefore, easy to determine 
its specific gravity at 15° 0. If it contains CO per cont. 
of pnmtoluidinc, the temperature at which tho spccilie 
gravity is taken must be raised to 20° U. Doyoiul this 
percentage tho author docs not think his method avail- 
aldo, owing to tho dill'ercnl mixtures showing only very 
small diHereuees in their specific gravities, and it being 
well-known that observations Inken at temperatures 
artilicially raised lose much in. accuracy. For preciso 
purposes the specific gravity must ho found by means of 
a sensitive balance and piciioincter, hut fur practical pur¬ 
poses tho itso of an aecurato hydrometer is admissible. 
Absolutely iiulisponsublo is nil accurate observance of 
tho temperature, 1’ C. mote or less causing a ditlbrcuco 
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of 7 per cent. Furthermore, the. mixture must not con¬ 
tain water or aniline or xyInline, and if so the former 
must lie removed by means of fused potassium hydrate 
and successive distillation. If (lie temperature of obser¬ 
vation is not exactly 15° C., the spccilie gravity found, 
must be adjusted for each ± 1°G. j if it be more than 
l'OOOS it must be corrected by O'OOOS; if it be less 
than 1 -0008 by 0 0007. 


inllticncc of tho bleaching processes upon the strength of 
cotton fabrics is published in the Mitthcil. i/cs 'J'cchnolo- 
gischcn Gciccrbc-Museums, Section fiir Fiirbcroi, Vienna, 
1 SS I, ii. 11. These experiments show that any tendering 
of a fabric cannot be ascribed to the action of chlorine or 
to any part of a properly conducted bleaching process. 
Tho following numbers, expressing the breaking weight 
in kilogrammes of a fabric after different stages of tho 


TABLE OF THE PERCENTAGE OF MIXTURES OF ORTHO- AND PARATOLUIDINE. 



93* 
92 * 

m 

•0027 91 

0020 90 

1 0025 S9J 


Specific Giiavitv Takes— 
fa) at 15° O., and based upon water at 15° C. 



■99.1G 
19* || 0'9935 

•9934 | 40* || 0-9931 | 44* 


-S. H. 


V.-TEXTILES: COTTON, WOOL, SILK, Etc. 

The Influence of Certain J’rocesscs in the Manufacture 
of Cotton Fabrics upon their Strength. Dingl. l’olvt. 
J. 255, 349. 

ScilKUltKlt (Bulletin de Mill house, 1SS3, p. 7G) liuds that 
water at a temperature of 150° has no marked tendering 
effect upon cotton, even when the notion is continued fur 
eight hours. At temperatures above 1G0° tho tendering 
action of water is well-marked and considerable. 
Maintained in contact with air for one hour at a 
temperature of 170°, the fabric docs not appear to suffer 
any diminution of strength. Grosseteste (Ibid, p, 05) 
contributes muiio experiments ns to the temperatures to 
which fabrics attain during singeing. The fabric was 
saturated with a solution of an aniline salt, potassium 
ferricyanidc and potassium chlorate, which at a temper¬ 
ature of 80° developed a green, at 100’ a black, and 
between 120’ ami 130° a reddish-brown colour. With 
Tulpin’s singeing machiuo tho fabric became green ; by 
passing llireo times through Blanche's apparatus with 
three Humes, a uniform black was developed. 

An extouded scries of experiments by llucblcr upon the 


bleaching process, may be adduced in proof of the fore¬ 
going statement:— 

Stugo of Process. Brcnkbijr ^Load. 

Unsized . 4'Got! 

Sized . 5’029 

.Singed. 5’201! 

Boiled in lime, washed . 4*1104 

Acidified with 11 Cl, washed. 4'GG1 

Boiled in soda, washed . 4 - 799 

Treated with chlorine, washed. 5'20f 

Acidified with ll.jSCL, washed. 5'345 

Dressed . G - 423 

A second series of experiments is dovotcil to the oncstioii 
of tho tendering action of various mordants as follows 
No. 1, Aluminium uceto-sulphate 

AI.(SO,),(C,II.O,), 

with sodium phosphate. 

No. 2. Sodium almniiiato'Al,Na 0 O u with ammonium 
chloride. 

No. 3, Aluminium sulphoeymiido Al a (CyS) 0 with 
sodium phosphate. 
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and arc, therefore, fixed without tiic intervention of a 
mordant; these are Jlavo]>hcnjn, eannrin, a product of 
oxidation of hydrosulphocyauic acid, and the so-called 
Congo red. 

Lastly, of new yellows, the author mentions auraminc, 
an ammonia derivative of letramethyldinmidobcnzo- 
phenone; and flavanilinc, abase belonging to the quinoline 
series ; and also a pigment yellow produced by steaming 
a mixture of cadmium nitrate and sodium thio-sulphatc. 

—C. l'\ C. 


Process fur Pleaching U'oeen Fabrics. J. 1!. Thompson 
and J. I’, ltiickinuii (L>. Ji. i’., Cl. S, No. -0,SC!J, March 
MSS3). Dingl. i’olyt. J. 252, 392. 

Linen yarns and fabrics arc lirst boiled for three hours 
in a dilute solution of potassium cyanide, washed, and 
again boiled in the cyanide. Cotton does not need this 
treatment unless it is more or less greasy, and even then 
the solution of cyanide must only be half as strong ns for 
the linen, and only two hours' boiling is necessary. For 
the remainder of the bleaching process, the reader is 
referred to this Journal, vol. ii. 411, and vol. iii. 291. 

—E. C. C. 


On the Discharge of Indigo-bbtc ami Turkey-red by 
Electrolysis. F. Goppclsrocdcr. Dingl. l’olyt. J. 253, 
431, 

It had been found by Seheurer that indigo-blue was 
attacked even by moist chlorine gas far too slowly for 
the discharge process described by I’crso/. to be a practi¬ 
cal success; if, however, the fabric dyed with indigo-blue 
or Turkey-red were printed with a thickened alkali 
solution, Seheurer found that the colour of the parts so 
printed was discharged immediately the fabric was 
exposed to the action of chlorine gas. In the author’s 
earlier experiments (Ibid. 253, pages 245 and 3S1, 1SS4) 
the discharge of these colours was effected by employing 
as electrolytes solutions of nitrates or chlorides, together 
or singly, and either neutral or acidified with sulphuric 
acid. On passing the electric current through a dyed 



fabric printed or saturated with such solutions, the 
colour was discharged at the positive electrode, and in 
the ease of neutral solutions being employed caustic 
potash or soda was set free at the negative electrode. The 
author was then led by Schemer's discovery to employ as 
electrolyte n solution of sodium chloride rendered 
alkaline with either sodium or potassium hydrate, 
and found that the evolution of chlorine at the positive 
electrode was more vigorous than when the electrolyte 
was neutral or acid. If a fabric dyed indigo-blue or 
Turkey-red, saturated with a solution of sodium chlo¬ 
ride or potassium nitrate, and caustic potash, bo laid 
upon a platinum plate forming the negative electrode, 
and a platinum wire or plato forming tho positive 
electrode, brought in contact with tho upper surface, 
either colour is immediately discharged. In his experi¬ 
ments the author had recourse to the simple arrangement 
here figured. Upon the caoutchouc plate A the platinum 
plate J} forming tho negative clcctrodu is laid, and upon 
this, the red or blue fabric 0 previously saturated with 
the electrolyte, lietweon I! and C from eight to sixteen 
folds of similarly saturated white cloth may hu interposed 
if desired. Upon tho dyed fabric U the platinum plate 
D forming the positive electrode is placed, and glass 
plates E servo to protect the portion of the cloth not 
covered by D from the action of thu gases evolved at 
tho po-sitivo polo. This process may also bo found of 
value for tho development of various colours,—W. D. D, 


II. Kochlin's Chrome Mordant with Colouring Matters. 

Dingl. I’olyt. J. 255, 447. 

The cloth is twice taken through a mordant consisting 
of one volume of chrome acetate 111°, three parts water, 
two parts NaOll solution 3S°and V* part glycerine. The 
cloth is left several hours after mordanting and then 
thoroughly washed. The dyeing was made with the 
addition of different .substances by’ way of comparative 
tests, such ns alum, alum and chrome alum, and chrome 
alum alone, tin crystals, and glue. Olio part of the 
sample was steamed ami the half of each soaped at 00". 
The following results wore obtained :— 

1. The best cll'cct produced bv the addition of ail 
equal weight of chrome alum. Jlisniarck brown, Con- 
pier's grey, Victoria blue (this requires twenty times the 
weight of chrome alum), cochineal, eosin 11., alkali 
blue. 

2. The best effect produced by the addition of 23 per 
cent, of tin crystals. Ponceau 3 J!., Ilordeaux S., rose 
llcugal, rocceline, eosin, orange II., indign-carminc, 
cochineal and Persian berries. 

The colours in all cases are brightened by steaming. 
Those which under these conditions resist soaping are 
liismarck brown, malachite green, Victoria bine, gallo- 
cvaninc, cochineal, logwood, alizarin, nitro-alizurin, 
Persian berries, quercitron, cieruleinc, eosin and rose 
llcngal. Tho following three colours give a negative 
result: Auraminc, safl'raniuc, alizarin blue. Ponceau 
3 K. dyed with an equal weight of chrome alum on wool 
after steaming resists soaping nt 75*.—J. II. G. 

A A’ne licit Discharge on Vat Dine. A. Seheurer. 

Dingl. I’olyt. .1. 255, 452. 

A MlXTintK of aluminium chloride and bichromate of 
potash thickened with starch is printed on the indigo- 
dyed cloth and then steamed for a minute in a Mather 
it Platt machine. It is washed, dyed in alizarin, anil 
soaped. The red is somewhat dull, due probably to tho 
products of decomposition of imligotinc, which become 
fixed with flie alizarin lake. Tliis method resembles 
that of G. Sagct, who proposed a mixture of aluminium 
chloride and finely-powdered manganese dioxide. 


Printing IUiic Grounds upon Woollen Fabrics. 0. 

llrcucr. Dingl. l’olyt. J. 255, 534. 

To obtain, by printing, a uniform blue ground upon 
woollen fabrics, the author advises tho addition to tho 
colour of fifteen per cent, of ammonia. 'When Dine 5 11. 
is employed, the best results are obtained by decom¬ 
posing this colouring mutter in aqueous solution, with 
au acid, and rcdissulving the blue precipitate obtained, 
with ammonia. The printing colour is composed of two 
kilos, of precipitated blue dissolved in 350 grammes of 
iiminimin, together with SOOgraiumcs of glycerol, and 1100 
grammes of dry gum Senegal. The employment of ammo¬ 
nia is chielly to he recommended when working with 
aniline eoloius; it exerts, however, a beneficial inlluciico 
in conjunction with nearly all the artificial dyestuffs, 
even those—the ponceaus, for instance—upon which it 
has little specific action.—\V. D. 15. 


The Fixing of Various Artificial Dyestuffs by Means of 
Ferro- or Fcrricyanidcs. Dingl. l’olyt. J. 256, 42, 
Ckktain artificial dyestulfs being precipitated by print* 
siates, G. Kcber (liullclin dc Jloucn, 1884, 708) makes 
use id this property for fixing colours on vegetable fibres. 
For instance, if a solution of aniline violet be added to a 
solution of a yellow or red prussinto, a complete pre¬ 
cipitation of tho dyestuff takes place, probably as t hu 
fciTo- or forricyanido of mclhylrosaniliuo. Thu sumo is 
the easo with -fuchsia, methylene blue, etc. To carry 
out this process, tho tissue is mordanted with a solution 
of pniMsmtc. After drying, the dyestuff is printed on 
it, allowed to hang for 24 hours, steamed, washed, ami 
soaped. Methylene blue and violet pruduco the darkest 
and fastest shades with red prussinto, whereas fitchsiiiu 
yields tho most beautiful colours wjUh tho yellow salt. 
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In order to employ tile mordanting power of ferro- or ferri- 
cynnidcs for dyeing' tissues previously printed upon, the 
author precipitated zinc ferro- anil ferrieyanido on the 
fibre, which compound, indeed, attracts the dyestuff 
forming permanent lakes. Thus prussiates may in cer¬ 
tain cases take the placo of tannin, a very desirable 
matter from an economical point of view.—S. II. 


Manufacture of Antimonial Compounds suitable as 

Mordants in Di/citu / and Prinliwj. Wetter. Eng. 

Pat. 5SS7, April .‘I, 1884. 

Ik alkalis, carbonates of the alkalis, or alkaline earths 
are allowed to act on sugar, gum, dextrin, or other 
carbohydrates, the products thus obtained give, with 
antimony, compounds which are soluble in water without 
decomposition. For instance, a solution of grape sugar 
is treated with a strongly alkaline substance until no 
further diminution of the free base .takes place. The 
mnss is then acidulated with a strong acid, and digested 
with autimonious oxide or any antimonial compound 
adapted to introduce into the liquid simultaneously with 
the necessary antimony a certain quantity of strong 
acid; such compounds are the trichloride, the sulphate, 
etc. In any case, however, that degree of acidity should 
be imparted to thu liquid which causes the absorption of 
a maximum of antimony. The salts formed from the 
acid introduced into the liquid, and from the base con¬ 
tained in the same, are removed by filtration or crystal¬ 
lisation. The antimonial liquids resulting from these 
operations may lie directly used in dyeing and printing 
textile materials, or they may be concentrated by 
cautious evaporation, or converted into a dry state. 

-S. 11. 


Process of Plcachinr/ U'cbs or Yarns of Vcrjctablc Textile 
Materials. William Mather, Manchester. Eng. Pat. 
471, January 13, 1S85. 

This invention consists in applying the operations 
referred to in the inventor’s specification (2041, May 2S, 
18S3), Thompson’s specification (505, February 3, 1SS3), 
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and Cross’s specification (4981, Nov. 30, 1SS0), in com¬ 
bination, and us successive steps of one process. 

What is claimed is “in bleaching, by a continuous 
process, webs or yarns of vegetable textile material, the 
combination of the operations of saturating with alkaline 
or equivalent solutions (i.c., sulphite of soda, etc.), 
steaming, saturating with bleaching liquor, and exposing 
to the action of carbonic acid gas.’’—if. A. It. 


VII.—ACIDS, ALKALIS, AND SALTS. 

The Decomposition of Ammonium Sulphate bp Sodium 
Sidjdiutc under the Injlncnec of Heat. G. Blattncr. 
llingl. Polyt. J. 255, —53. 

C.UtEV and Uniter have patented a process for the 
preparation of ammonia from ammonium sulphate, 
which consists in the decomposition of that salt by 
means of sodium sulphate at a high temperature, the 
products of the reaction being free ammonia and acid 
sulphate of soda, which latter, mixed with common salt 
amt heated, will give hydrochloric acid and neutral 
sodium sulphate. The author now records experiments 
ho has made with the object of determining the degree 
of accuracy with which the reaction expressed thus: 

(N1 L)-SO, + NiujSOi= 2Na 11 SOi+2N1 r,. 

takes place. In the experiments recorded the substances 
in different proportions were heated to various tempera¬ 
tures in a retort connected with two conical Masks, con¬ 
taining dilute sulphuric acid, for the absorption of 
ammonia evolved, a stream of air being passed through 
at thu end of each operation. Thu ammonia which 
remained in the body of the retort, and also as a sub¬ 
limate of bisulphite upon the neck, was driven, oil’ by 
soda ley, and estimated. The amount of ammonia lost, 
probably due to decomposition and liberation of nitro¬ 
gen, was determined by subtracting the total amount 
found from that employed in each experiment. 




Ammonia obtained. 

Pnrin per 100 of lltut taken. 

No. 

Experimental Details. 

3 

c JT 

‘o 'A 

W 

— 

tn 

IfSil 

IsS* 

£=g 

n 

i 

lOg. (NllJiSOi in solution + 15//. NudSO,. 

OS "5 

27 T 

14'4 

o 

10 (J. 137. 

COM 

14-2 

10-4 

3 

10'/. ,, .. 13'/... 

07’S 

17-0 

■ 

4 

40'/. ,, GO'/. ,, ... 

05 ‘7 

20-0 


0 

20'/. ,, 00'/. 

50 0 

37-0 

13 0 

0 

20//. ,, ,, 25//. ,, gradually heated till fused... 

50 '3 

25-5 

1S'2 

7 

20//. (NILESO4 ground up with 2 op. NiijSOi, rapidly heated. 

00’0 

10-4 

17-0 

8 

Sumo as 7, but toiiipcralure not allowed to risa abovo 400°. 

15-4 

00 0 

24-0 

9 

20//. (NIDjSO., 35 ij. Na.jSOi, moistened with water and rapidly heated 

5S-5 

23 0 

1S-5 

1°{ 

20;/. (NIE),.SO, in solution + 23//. Nii-dilL, practically equivalent 
quantities. 

j-OS'2 

J5T 

107 

11 

20 (j. (NIDjSOj, heated by itself. 

23 T 

05’7 

11'2 

121 1 

20//. (NIL)j.SOi in solution H- 25//. NiuSOi, temperature not allowed 
to exceed 400°. 

j 28 ’0 

57 4 S 

14 -2 
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These figures show that the Lest results arc obtained hy 
employing approximately equivalent amounts of the sub¬ 
stances, hut that even then only between 05 and 70 per 
cent, of the ammonia present is obtained, the remaining 
30 to 35 per cent, being partly retained, partly sublimed 
as bisulphite, and partly lost by decomposition. It may 
be found possible to prevent or at least lessen tho loss of 
ammonia, by conducting the heating in presence of a 
current of water vapour.—IV. 1). 15. 


Apjmratus for the Manufacture of Liquid Carbonic 
Act'd. Dingl. I'olyt. J. 256, 30. 

If. & J. F. IlKIXS, Groningen (Germ. Pat. 30,192, 1SS4), 
have patented the manufacture of liquid carbonic acid 
by heating sodium bicarbonate in an apparatus in which 
the carbonic acid evolved is liquefied hy its own pressure. 
The cylindrical retort A (Fig. 1) is covered with a strong 
lid F, containing the outlet pipe for the carbonic acid. 
Its bottom is formed by a pipe 15, closed at the toil, and 
open at the lower end, thus exposing a large surface of 
the retort to the heat of the fire-gases, by compelling 
them to travel in the direction of the arrows in the 
diagram. A cooling arrangement protects the (lacking 
of the lid from getting destroyed. The carbonic acid 


On the Solution of Magnesium Carbonate by Carbonic 
Acid. It. linglcr. Conipt. Item!. 100, 444. 
llv estimating the solubility of magnesium cnrbonntc in 
water at 12° C., charged with carbonic acid at various 
iressures, tho author lias obtained numbers from which 
to calculates the general equation X' 3!i:> = ky (where y= 
quantity dissolved, X = pressure of C0 2 and k= a con¬ 
stant = - 03S14); 

lienee X = k 3 y a or y = i \l X, 

that is to say, the quantity dissolved at any fixed temper¬ 
ature is proportional to the cube root of the carbonic 
acid pressure.— A. G. G. 


A Crystallised Hydrate of Phosphoric Acid. A. Joly. 
Compt. Kend. 100, 447. 

llv cooling the mother-liquor from the trihydratc, 
prismatic plates of a tetrahydrate (IbjOj + dll.jO) crys¬ 
tallise out. This melts at 27” C., its heat of liquefaction 
being 3'G4cals. It dissolves in less than lOOpts. of water 
with absorption of heat, in more water with evolution of 
heat.—A. G. G. 



given oir travels through a cooling vessel J, where tho 
steam is condensed and collects in the cylinder L. 
Thence it proceeds throngh two coke-towers, which servo 
to retain any organic matter, and lastly into tho cylinder 
S, surrounded by cold water or ice. This cylinder is 
fastened to the beam of a scale for tho purpose of Idling 
it with any definite weight desired. Tho coke-towers 
stand in a vessel which can be tilled with warm water in 
order to prevent the carbonic acid from being condensed 
in this part of the apparatus.—S. II. 


On the Law of Solution. 11. lo Clmlclicr. Compt. 

Rend. 100, 50 and 441. 

In the first of theso communications, tho author deduces 
from the principles of thoruiodynnmicH a relation between 
the solubility of salts, their heal of solution and the 
temperature. From this equation it is shown that tho 
solubility of a salt which dissolves with absorption of 
heat, will iucrcnso with the temperature and inversely ; 
whilst tho solubility of a salt which dissolves with 
evolution of Iicul, will diminish with rise of temperature. 

—A, G, G. 


Nitre-earth from Turkestan. N. Ljubawin. J. Russ. 

Clicm. Ges. 017, 18SI. 

AN area of about four squnro kilometres, south-west of 
Fort Nukus, on the left bank of the Amu-Darjos, in tho 
Khanate of Khiva, is covered with a layer of nitrate earth 
of the following composition Constituents solublo in 
wntcr=27'S9 ; Ditto soluble in 1IC) = 17T4; CO»=5'73; 

Tho part solublo in 


10'Gl total 
nitrate. 


insoluble=48'42. Total 

water contains— 

99-18. 

KNO„. 

.... 5'52 

NaNO, . 

.... 4'05 

Mg(N0 3 ), . 

.... 1 '04 

NaCl . 

.... 12'90 

CuSO,. 

.... 3'25 

MgSU, . 

.... O'Gli 


-J. T. 


Improved Method of Producing Oxide of Strontium or of 
lluriuM. K. F. Trachscl, Middlesex. J'big. Rat. 
0022, April 5, 18S1. 

iSui.t’iiATK of strontium or barium is reduced to sulphido 
by heutiug with carbonaceous substances. Tho snljdiido 
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is then heated with oxide of iron or iron in n inutile in 
presence of air, and hydrate of strontium or barium is 
obtained from the product by extraction with water. 

-G. II. 1!. 


Improvements in the Method of Gcneiutiiii/ Carbonic 
Acid Gas, and in Apparatus therefor. .1. M agnail 
and I!. S. Lloyd, Middlesex. Kim. f'nt. 0179, April 9, 
I SSL 

CA It (IONIC acid is obtained by the action of dilute 
sulphuric acid on whiting, the reaction being maintained 
by agitation.—ti. 11. J5. 


Improvements in the Manufacture of Alumina. G. 
Rosenthal, London. Kng. 1‘nt. 0990, April 12, 1SSL 

Sill.I'llATK of alumina is heated with its equivalent of 
magnesium chloride, the reaction being assisted in the 
later stage bv the application of superheated steam. 

I lyd rochloric acid is evolved, and the residue, consisting 
of alumina, oxide of iron and magnesium sulphate, is 
lixiviated with water, and (he oxide of iron is removed 
*' by magnets.G. If. I!. 

Improvements in the Manufacture of Carbonate of Soda. 

G. Wigg. Kng. I’at. 7525, May 10, 1881. 

Tilts invention is a combination of the Leblanc and the 
ammonia soda process, in order to obtain hydrochloric 
acid as well ns carbonate of soda. The process can be 
resolved into the following stages : 1. Common salt is 
converted into sodium sulphate, the hydrochloric acid 
given oil' being condensed in the usual manner. 2. 
Sodium sulphate is mixed with a strong solution of 
ammonia dr ammonium carbonate, and the temperature 
raised to that puiut at which the maximum uf sodium 
sulphate enters into solution. The operation is per¬ 
formed underpressure in a closed vessel, provided with 
hollow rotating heaters. 3. The solution is allowed to 
cool while impurities settle out which can be removed, 
•b Carbonic acid is passed into the solution under a pres¬ 
sure of from IS to -lulh. until all carbonate of ammonia is 
converted into bicarbonate. Sodium bicarbonate is 
thereby precipitated and ammonium sulphate enters into 
solution. 5. Sodium bicarbonate is separated from 
ammonium sulphate by filtration, first through cloth and 
afterwards through gypsum, so as to ensure that the 
ammonium carbonate which has not entered into reaction 
with sodinmsulphate shall bedecompoxed into ammonium 
sulphate. 0. The liltruto is evaporated to obtain 
ammonium sulphate for sale, or the solution is treated 
with brine and boiled down. Uy this means anhydrous 
sodium sulphate, free from iron, is precipitated and a 
solution of ammonium chloride is obtained, from which 
the ammonia can lie liberated for re-use. 7. The sodium 
bicarbonate is roosted to convert it into carbonate of 
soda, carbonic acid being recovered at the same time. 

_ -S. II. 

Improvements in Apparatus for Disintcgmtuuj and 
Jtcmuvinn Impurities from Lump Salt. T. lliggiu, 
Liverpool. Kng. I’at. H2GU, May 27, 1SS1. 

Tllli object of this invention is to remove without pulver¬ 
ising the "pan scale" ami “sand scale,” which the 
lumps contain, and which are harder than the salt. 
These can then lie removed by sieving. The lump salt is 
disintegrated by hackling or tearing, as distinguished 
from crushing or pulverising. The specification contains 
a large milliner of drawings, giving the details of the 
machinery employed.—S. II. 

Manufacture of Sulphate of Ammonia and lltje-prudueis 
result ini / from the Process. Kelly mid Weigel. Kng. 
I’ut. S080, Juno (1, ISSt. 

KIKHKJHTK solution is mixed with common salt and the 
mixture subjected to a low temperature, when a double 
decomposition takes place producing sodium sulphate, 
which crvstallises out, mid magnesium chloride, which 
remains in solution. Ammonia is then passed along 
with carbonic acid through the solution of sulphate of 


soda, thus producing sodium bicarbonntc and ammonium 
sulphate. During this reaction the vessels are kept 
cool. The bicarbonate is allowed to settle and removed 
in the solid condition, whereas the solution of ammonium 
sulphate, which also contains small quantities of sodium 
bicarbonate, sodium sulphate, ammonium hydrate ami 
carbonate, is subjected to distillation, in order to drive 
otr (lie volatile ammonium compounds. At the same 
time, the small quantity of sodium bicarbonate is con¬ 
verted into sulphate of soda, which can be removed by 
crystallisation. Ammonium sulphate is then obtained 
from the residual solution by evaporation.—S. II. 

Improvements in Purfyint/ Sulphuric and Sulphurous 
Acids and their Salts. J. Mcikle. Kng. 1’iit. 11,S00, 
September 2, 18SL 

Tins invention consists in passing sulphuretted hydrogen 
through the acid or a solution of their salts. The effect 
is to form a precipitate of sulphides of arsenic or other 
metals, anil this precipitate, which is separated bv nitra¬ 
tion, may he utilised by burning so us to yield sul¬ 
phurous acid. Sulphuric acid derived from pyrites and 
purified by this process is well suited for making sulphate 
of ammonia of good quality.—S. II. 


Improrcmcnts in the Manufacture of Chlorine. Krnesl 
Solvay, llrusscls. Kng. i’ut. 7203, January 15, ISSo. 
TllESK improvements relate to the process referred 
lo in 1’atcnt No. 77, January S, 1S77; No. S3S, 
January 2.5, 1SS0 ; and No. S39, January 25, 1SS0. 1. 

To prevent the introduction of carbonic acid into the 
chlorine, the siliciuus or aluminous substances used are 
treated with an acid to decompose carbonates, ami 
ignited (with nitrate of soda, it necessary) to remove 
organic carbon. 2. When the mixture to he decom¬ 
posed contains chloride of calcium correspondin'' with 
the required theoretical quantity of silica and alumina, 
tiic matter agglomerates and the apparatus works with 
dillicully. The addition of more silica or alumina gives 
the required infusibility, lmt the material is no longer 
suitable for the manufacture of cement. This difficulty 
is obviated by the introduction of a sufficient quantity 
of the residuum of a previous operation. 3. The air used 
is purified from carbonic acid and moisture by passing 
through a scries of .suitable absorbing vessels. 

__ -A. it. D. 

Improvements in the Manufacture of Chlorine and 
Chloride, of Lime. Ernest Solvay, Itrusscls. Kng. 
l’at. 7259, January 10, 13S5. 

Til test: improvements relate lo the same process as tho 
preceding. To enable the apparatus to resist the action 
of chlorine the iron or cast-iron is covered with preser¬ 
vative coatings of certain mixtures of soda, clay, and 
vitriliuhle products. To this enamel is sometimes added 
a lireproof coating which adheres to the metal through 
the intermediary of the vitrified enamel. The absorption 
by lime is effected by placing tho lime in a layer of suitable 
thickness on beds of porous miiicrnl matters, such us 
pebbles, or mineral fabrics, such as asbestos cloth, and 
causing the diluted chlorine to pass downwards through 
the same. Jf the gases pass upwards, channels are soon 
formed mid irregularity ensues.—A. it. D. 


Improvements in the Manufacture of Hydrochloric Acid, 
Ernest Solvay, llrusscls. Kng. l’at. 7200, January 
10, 1SS5. 

Tilts invention relates to tho process of decomposing 
calcium chloride with aqueous vapour in the presence of 
silica or siliciuus substances. When this mixture is 
made in tho theoretical proportions the matter agglo¬ 
merates and the apparatus works with dillicully. 'the 
addition of moro silica ami alumina, while promoting tho 
iufusihility of the mixture, renders it unsuitable for the 
nimiiifncliiro of cement. The difficulty is obviated, 
however, by introducing a sufficient quantity of tho 
residuum of a previous operation, siliciuus clays, 
infusorial silica, fossil Hour, etc., us well ns precipitated 
silica, aro much lo ho preferred to Blind in tho above 
operation.—A. 11. D. 
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Improvements in obtamintj Solid Caustic Sodafrom Fused into powdered caustic soda. Fused cnnatic soda is 
Caustic Soi/it. eldon. l'joui A. i echiney brought into contact with the exterior surface of a ro¬ 

ot Cie, Sahmlrcs. Eng. lat. 247S, rebnmry 24, 1SS0. valving hollow cylinder, the heat being carried oil" by 
Tins invention consists in a method of obtaining caustic water passed through Iho interior of the cylinder. In 
soda in lilms or sheets, callable of being readily converted Figs. 1 and 2, A is a hollow cylinder turning on hollow 



Fig. 1. 
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axles CC. AVater is admitted into A, pnssing out near 
tho top hy the pijio K. Jlclow the cylinder is a small 
trough 11, into which fused caustic soda is fed. As the 
cylinder A revolves, it dips a little below the surface of 
the caustic soda and emerges coaled with a film of solid 


exact and certain correspondence ; this was not the case 
in the original machine. The slide S, which carries the 
upper mould, is actuated hy the cam J. The moulds 
arc of plaster of Paris, and are fixed in iron hexes in tho 
usual manner. "With t horse-power, 05 or 00 revolutions 



Pic. 4. 


caustic soda, which on reaching the scraper E is detached 
from the cylinder and falls into a conduit, from which 
it. falls between the toothed rollers Cl and il, which crush 
it into small fragments. Figs. 3 and 4 represent another 
disposition of apparatus for the same purpose. There 
arc two hollow cylinders A and It turning in opposite 
directions. At each extremity of the cylinder A is a 
llange which overlaps the corresponding extremity of the 
cylinder 11. C is a hopper into which the fused caustic 
soda is charged. It is provided with a slit at the' bottom 
mill a contrivance to regulate the feed at will. The two 
cylinders are kept cooled hy water continually passing 
through them. 15 and F are scrapers which detach the 
solid caustic soda and deliver it between the two toothed 
rollers.—S. 11. 


T/tcJ'rutcclion of Nitrate of A mmoniuJrow Dcliniicsnciicc. 
W. It. Lake, London. Lug. l’ut. ISOS, Feb. 10, 1SS5. 

XlTKATH of ammonia, used in the manufacture of 
explosive compounds, is protected from deliquescence 
by mixing it in a granulated condition with byo produets 
from the petroleum distillation. It thou resembles moist 
brown sugar, and is not liable to become lumpy or 
solid.-S. II. 


VIII.—GLASS, POTTERY, AND EARTHENWARE. 

lie cent Improvements in the. Mannfaelurr of Karthcn- 
wure. Dingl. Polyt. ,1. 255, 505. 
Imi'Iiovkmknts in Sehiiierber's press for tho manufac¬ 
ture of tinted tiles have been mutlu by Jloulet, Lacroix & 
Company. In Figs. 1 and 2 are shown the arrangements 
now adopted. The prism II, upon the live sides of which 
the hover moulds am fixed, revolves upon the axis C, 
motion being transmitted from P by ,S, (_!, 15 and I), 

the two latter being pulloy wheels'in connect ion. Thu 
revolution of II is regulated by the ratchet wheel L, and 
catch M, When M is lifted up by means of tho cam N 
upon the spiudlo F, tho prism is froo to revolve, but (he 
catch soon falls again, and when tho next notch of L is 
brought beneath Al, tho prism is brought to rest. Hy 
this means tho moulds upon 11 and K are brought to 


of the driving wheel P, and two men serving, 500 Hated 
tiles can be turned out per hour by this machine. 

In Vincent’s tinted tile press, shown in Figs. 3, 4 and 5, 
the mechanism for working the upper mould-carrier I” is 
placed below the revolving live-sided prism, 1’ carrying 



tho lower moulds, Hy tho introduction of steam into 
tho interior of M, and P tho moulds nro heated that tho 
tiles may have less tendency to adhere. Tho Hat plates 
of clay to ho Hated are carried on to tho lower mould by 
tho endless band C! ; when tho pressing is accomplished 
a frame A is laid upon tho tile mid there held by catches 
C, until by tho revolution of P the tilo attains a horizon- 
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tnl position ; on releasing the catches the tile falls oil'. 
This arrangement for retaining the tile upon the mould 
forms the subject of the patent (Cler. Pat. 2!),514, May 
29, 1SS4). Magowatt ami Bassett (Ger. Pat. 2S,527, 
December 19, 1SS3) adopt the plan of warming the 
moulds for dishes and such ware, in order to facilitate 


the removal of the moulded clay, interposing thin sheets 
of metal or caoutchouc between the mould and the clay. 
Thus in moulding plates, the lower mould is covered 
with a thin sheet of metal, by means of which the 
moulded clay is easily removed from the mould; between 
the clay and the upper mould is a thin sheet of caout¬ 
chouc which can he readily detached from the clay plate 
after pressing. The Brothers Netzcli (Ger. Pill. 28,051, 
February 5, 1SSI) have devised the following process for 
placing clay sheets with rapidity and accuracy upon the 
mould or wheel for further manipulation. The sheet of 
clay is lirst prepared upon ii wheel covered with leather, 
the edge of which is turned down, as shown in Fig. G, 
and held (irmly between two rings b. The inner ring 
(irmly embraces the circumference of tho wheel. The 
clay r which projects beyond the edge of u is cut oil 1 with 
wire, and the disc lifted from oil' the wheel by its rings. 



The counterpoise M is adjusted to maintain S in its 
highest position until it is required to depress G, which 



is ell'ccteil by tho cord N and a foot lever. Tho ring of 
the leather disc described above is now passed over G, 



A second workman, who has to carry tho work a further which is fixed in such position in respect to K that by 
stage, lias, near Jus wheel, tho apparatus shown in Fig. turning the latter round upon S until E is in contact 
/. A rod h, movable vertically in two guides shown, with It, tho coutrcH of G and tho wheel uro in vortical 
carries at its lower end an arm E with disc G attached, lino. G is now brought down to tho wheel, upon which, 
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on rising, it leaves the clay sheet and disc. The wheel 
being set in motion, the leather is loosened by a spatula, 
removed, and the clay manipulated as usual. Jty means 
of the machine patented by Gregg (Ger. l’at. 20,603, 
May 30, 1884) it is intended not only to measure oil' 
accurately the requisite quantity of clav for each tile, 
but also to distribute coloured clay or glazing tlux over 
tho two opposite surfaces of each tile.—W. 1). It. 


Solubility of Glass, F. llohlig. Zeits. Anal. Cliem. 

23, sis. 

The author found that a number of new Dusks ordered 
for laboratory use gave up to lOOcc. of boiling water 
sullieiont alkali, in the form of silicate of soda, to neutra¬ 
lise tVc. of oxalic acid every two seconds. The 
solubility in this particular case appears to be quite 
exceptional.—.1.11. C. 


Improvements in Ike Manufacture of White Opaque, 
Opalescent! or Semi-transparent Glass anil Enamel. 
John Henry Johnson. From Adolf Zeodesco, Miigeln, 
Saxony, ling. Fat. (ISO!), April 2S, ISS4. 

Till-: inventor substitutes for phosphate of lime, cryolite- 
felspar or fluor-spar, or the double fluoride of aluminium 
and alkali in conjunction with the usual ingredients for 
producing opacity in glass—an alkaline fluoride either 
with or without the conjoint use of a substance contain¬ 
ing alumina, lie regards as an important point the 
advantage of this mixture as a substance of easy produc¬ 
tion, either by adding to lluoric acid the requisite 
quantity of an alkali or its carbonate, taking care to 
have an excess of alkali. Or by treatin'' the illuminate 
of an alkali with fluoric acid till all the alkali is fixed so 
that hydrate of alumina is precipitated, and after calcina¬ 
tion a mixture of alkaline fluoride and alumina will 
result. Although mentioning the use of alumina and 
alkaline fluoride for the production of opalescence in 
glass or enamel, the inventor claims only the use of the 
fluoride of an alkali in conjunction with materials em¬ 
ployed for producing such result.—T. 


IX.—BUILDING MATERIALS, CLAYS, MORTARS, 
CEMENTS. 

Adulteration of Portland Cement. It. and W. Frescnius. 

Zeits. Anal. Cliem. 24, (50-71. 

TlIU name Portland cement should be confined to the 
product obtained by heating together lime and clay in 
definite proportions and then finely powered. When this 
product is mixed with more than 2 per cent, of foreign 
matters, such as gypsum, the authors contend that the 
name “ Portland cement,’’ if applied to the mixture, is 
fraudulent. Whether a cheap substance, without any 
inlluonco on the durability, etc., of the cement is used as 
an adulterant or a substance added to improve tho quality, 
tho name “ Portland cement ” cannot rightly bo employed 
for the mixture. The authors consider that the nomen¬ 
clature needs revision and seek the co-operation of cement 
manufacturers for this purpose. Their tests furnish a 
ready means of distinguishing the pure article ami sub¬ 
stitutes or mixtures [Eeit. Anal. Cliem. 23, 175).—S. R. 


An Improved Process and Apparatus for Treating Wood, 
chiefly Designed fur the Preservation of Hailway 
Sleepers. W. K. Luke, London. From F. L. Codings 
and C. F. Pike, U.S.A. ling. l’at. S33, Jam 20, 
18S5. 

Tilts invention consists in the treatment of wood by first 
steaming it, then drying it by radiated heat and subject¬ 
ing it to tho action of an antiseptic material vaporised by 
radiated heat. The apparatus ami tho mode of pro¬ 
cedure are described in detail in tho specification. 

— 1 ). 11 . 


X.—METALLURGY, MINING, Etc. 

Process for the Extraction of Cobalt and Manganese. 
llerrcnschmidt and Constable. Dingl. Polyt. J 
252, 392. 

Onus containing cobalt or manganese arc pulverised and 
boiled for lialf-au-hour with water and sullicicnt ferrous 
sulphate to convert the oxides present into cobaltous 
and manganous sulphates, which go into solution; this 
is decanted from the residue, the proto-salts being after¬ 
wards oxidised into per-salls.—F. G. C. 


On the Preparation of Aluminium. Dingl. Polyt. J. 

253, 420. 

If. D. Gadsden, London (Ger. Pat. 27,572, August 8, 
1SS3), mixes corundum, bauxite, and the like with nbout 
10 percent, of sodium or potassium fluoride and the same 
amount of calcium fluoride. The whole is calcined, 
ground to a powder, mixed with 10 percent, of wood- 
charcoal or carbonaceous matter, balled and transferred 
to a retort or mnfllc, in which it is burnt. The spongy 
mass obtained is removed to a second retort, nml exposed 
to the action of a stream of chlorine "as ; the aluminium 
chloride which is formed, is distilled into a receiver, hav¬ 
ing been, if necessary, previously freed from iron, by 
leading the vapour through a tube filled with iron 
turnings. To ellect the reduction to aluminium of tho 
chloride so obtained, the latter is transferred to a fire¬ 
clay retort, connected by a leading tube with a second 
similar retort, in which a mixture of 20 parts of sodium 
carbonate and 1G parts of charcoal, cr an equivalent 
amount of other carbonaceous matter, and 5 parts of lime 
or chalk, is heated to such a temperature that sodium 
vapour distils over into the aluminium chloride, reduc¬ 
ing the latter to the metallic state. The aluminium 
collects at the bottom of the retort, and may be drawn 
off and cast into bars.—W. D. J5. 


Progress in Metallurgy. Dingl. Polyt. J. 255, 375. 

Siemens-Martin Process.— J. Riley read an important 
paper on the arrangement of plant, at the Chester 
meeting of the Iron and Steel Institute (see Journ.Iron 
and Steel Inst. ii. 18S4, pp. 443-452). With a modern 
12-ton Siemens furnace, “ good work ’’ requires that 
140-150 tons of ingots shall ho made weekly per furnncc. 
In 1SS0 experiments were made with a basic lining, but 
great difficulty was caused by fluxing at the lines of 
division of the basic ami acid material, and the experi¬ 
ments were stopped. At Ulochairn a row of twelve 
15-ton furnaces was erected, and the arrangement finally 
adopted for casting was as follows :—The furnaces were 
marked A to M, the last one being capable of holding 
25 Ions, the others being 15-tou furnaces. On a railway 
in front of, and parallel to, the furnaces runs a small 
locomotive which moves a special carriage convoying a 
ladle for the steel, and a mould for the slag. A 20-ton 
hvdraulic lift is erected between furnaces F and F, and 
over the railway. In front of this is a 20-ton casting 
crane which does not lift, but turns on its axis, and 
has a ram for turning over the casting ladlo after each 
cast. This crane is placed in the cenlro of a semi¬ 
circular casting pit, 40(1. in diameter and 3 feet deep. 
Around tho casting pit aro three ingot cranes, and 
between tho cranes are two sots of soaking pits, each 
with six cells of dillcring capacity for ingots of 30 or 
GOewt. each. The two outer cranes set tho moulds in 
the pit, strip the ingots and deposit them in tho soaking 
pits, Tho centre crane lifts tho ingots from tho snaking 
pit and places them vertically on the tipping enrriago at 
the end of the feed rollers of tho cogging-mill. A 
hydraulic ram tips tho ingot easily and without shock on 
to tho feed-rollers of tho mill. When a furnace is ready 
fur tapping, tho contents are run into tho ladlo on tho 
curringc, tho whole of tho steel and slag being run into 
it, while tho latter overflows into tho slag mould. Doing 
brought under the lift tho ladlo is raised and tipped 
automatically, so that tho steel Dows into tho casting 
ladlo. Tho chargo is now transferred to tho moulds in 




3a0 


THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. [Mar », 1885. 


the usnnl ninnnor. The time occupied in tapping the 
furnace, transferring anil casting is fourteen to fifteen 
minutes. After standing twenty minutes the ingots arc 
stripped nnd placed in the soaking pits, where they 
remain ahnut tifty-live minutes; altogether the slab is 
tinished in about ninety-live minutes, live minutes going 
to cogging and shearing. 


to hind it. Tiie furnace so prepared was charged with 
freshly burnt lime, then with pig-iron, nnd lastly with 
iron and steel scrap. The amount of lime was T ' n to 
of the pig charged. In three to four hours the pig "is 
melted, and a liquid slug can be run oil'. In three hours 
more the scrap is melted and more slag is run oil'. If 
necessary the slag may be thickened by the addition of 



Unite Process in SiemCHs-Murtin Furnace. —T. Oil lot 
reud a paper boforo the American Institute of Civil 
Engineers. The hearth was formed of limo 5S parts, 
magnesia‘21, silica eight, alumina and iron oxide 10 parts. 
This material was burnt at a strong white heat, 
pulverised, and mixed with hot tar. The mass is at oueu 
stamped in position with red-hot stamps, llctwocu the 
basic mass anil the acid wall is inserted a layer of magnesia 
and bauxite. After 72 hours’ bring, a layer of freshly 
burnt dolomite was spread over the hearth, About 10 
per cent, of refractory stone is mixed with tlio dolomite 


limo nr iron ore, according as the proportion of pig to 
scrap is largo or small. After the boiling period, a test 
is taken, and if the result is satisfactory the whole of tlio 
slag is run oil', five per cent, of hiematito pig is now 
added, and a violent boiling results for 15 minutes ; after 
15-:t0 minutes more tlio charge is tapped oil'. Tlio 
hearth is repaired, and in one to four hours is rendy for 
another chareo. 

Jiussemcr Converters.—Y. Lamberty (tier. Pat. 29,571, 
April :t0, 1881) proposes to make tlio hearing ring 
hollow, to servo as air chest, and from it thu air is 
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passed obliquely downwards through the side of the 
vessel. 

W. 1 hipfold, discussing the same subject, remarks that 
fur rolled articles which do not require to he further 
treated, such as rail, a moderate amount of silicon up to 
0T> per cent, is not injurious in presence of an equal 
amount of manganese ; hut for articles richer in carbon, 
or which have to hear reheating, the silicon should he 
reduced as much ns possible. Although a metal can he 
produced in large vessels with O'l'2-O -’O percent, carbon, 
003-0 00 silicon, 0'25-0'4 manganese, 0'035-0'05 phos¬ 
phorus, mid 001-003 sulphur with the greatest certainty, 
still a method of further reducing the silicon in licssemcr 
metal is desirable. According to I’. M filler the metallic 
hath only reduces silicon from a rich silicious slag at a 
high temperature. Hence, according to llupfeld's view 
the lower temperature of n small Hessemer apparatus 
oilers a partial solution of the problem. Successful 
results have been obtained at I’riivali as was previously 
the case at A vesta. P. i>. Tiiuucr writes on the subject, 
hut concludes that large blows must prove most eco¬ 
nomical.—J. T. 


Combination of Carbon with Iron. Walt her llempcl. 

Her. 18, 998. 

It has been shown that iron can take up carbon from 
its gaseous compounds, such us enrlionic oxide, cyano¬ 
gen, and hydrocarbons, at temperatures only moderately 
liigh. - 

The author describes experiments which prove that a 
much higher temperature is required for absorption of 
solid carbon by iron if oxygen is excluded. This tem¬ 
perature varies with the modification of carbon used, 
and is lowest for diamond. The lowest temperature at 
which a plate of wrought iron absorbs carbon when 
covered with powdered diamond and heated in a stream 
of nitrogen is 11G0 3 C., with pure charcoal this tempera¬ 
ture is between 1385* and 1420' 0. If iron is fused in 
the electric are in an atmosphere of nitrogen it is con¬ 
verted into white iron.—A. <!. tl. 


Improvements in the Manufacture of Metallic Com• 
j>onnils or Alloys. John Radford, Shipley, Yorkshire, 
Eng. I'at. 3233, February HI, 1SS4. 

Till-: improvement consists in the addition of chromium, 
cither as such or as chrome iron or chrome steel, to 
hroime, brass, gun metal, white metals, nr.similar alloys. 
Nickel and cobalt are sometimes employed in addition to 
the chromium.—\Y. G. -M. 


Improvements in the Collection amt Treatment of Fine - 
<Inst. II. Hardily and It. Simpson, Cumberland. 

Eng. Hat. 3498, February IS, 1884. 


carbonate in a gallon of wntcr, heated to 150° 1’., until a 
good deposit of alloy is formed upon the cathode, when 
the bath is ready for use. To (inish the plated articles, 
they are coloured with a bath of chloride of tin (0 to 8 
parts), chloride of copper {20 to 2d parts), bichromate of 
ammonia. (10 to Id parts), chloride of platinum (G to 12 
parts), cyanide of potassium (2d to 30 parts), and water 
{101 to 110 parts). A very moderate current only is 
necessary.—W. (1. M. 


Improvements in Extraction Gold and other Metals by 
Anudyumation, and Apparatus therefor. Ewiild 
Fischer, Silesia, and Max William Welter, London. 
Eng. Hat. GS34, April 2, 1SS4. 

Accottltixr: to this invention, ground or crushed ore 
mixed with water i3 stirred with mercury for a sufficient 
time to ell'ect the amalgamation with it of the precious 
metals. The ore is then discharged, leaving part of the 
metal in the mercury, but carrying awav with it .a con¬ 
siderable amount of the mercury and amalgam in a 
finely divided condition. These tailings arc then sub¬ 
jected to the action of nil electric current at the same 
time that they are stirred or agitated, which ellects a 
complete condensation of the metallic and amalgam 
particles. Suitable apparatus is described in the speci¬ 
fication, and four drawings.—11. 


Improvements in the. Purification of Iron Ores and of 
Iron by the Haste Process. Win. I’ll. Thompson, 
Liverpool. From I!. Sohliwa, Dortmund, Germany. 
Eng. Hat. 7404, May 8, 1SS4. 

Tut: invention refers to a method of eliminating sulphur 
and silicon from iron ores and iron whilst under treat¬ 
ment by the Thomas and Gilchrist process. 

The liottom of a converter lined with magnesia and 
lime is covered with a mixture consisting of two parts of 
pulverised anhydrous carbonate of soda, and one part of 
pulverised carbonate of lime. When the blow has begun 
a sufficient quantity of the mixture is added to make the 
total weight of the mixture present to ho in the propor¬ 
tion of one part of carbonate of soda and one-half part 
of carbonate of lime to two parts of the silicon present 
in the whole charge. 

After formation of the silicates, the lluid slag is care¬ 
fully removed, and for every three parts of sulphur in 
the crude iron, tea parts of carbonate of soda (without 
lime) are added to the molten metal, the blowing being 
continued until desulpliurisatioii has been ellceted. The 
slag now formed is again carefully removed, and another 
ten parts of carbonate of soda (without lime) are added 
for every three parts of phosphorus contained in the 
crude metal, ami the blow linislicd. The slag resulting 
from this final blow is added to that first obtained, anil 
is afterwards treated as phosplmtie slag containing 
phosphoric acid soluble in water.—H. 


TlIU deposition of Ilia Itue-dnsl from furnace gases is 
assisted hv means of trays placed in the Hues, and also 
by washing the gases with water. Alkaline salts are 
obtained from this dust by extraction with water and 
evaporation of the solution, and the residue may lie 
used as a raw material for iron smelting.—G. 11. II. 


Improvements in Etectro-plalim/ Chromium Alloys. 

Thomas Slater, Hayswater. Eng. Hat. 5245, March 

21, 18S4. 

Tun anodes of chromium alloy may he prepared by heat¬ 
ing chromium compounds with charcoal in a closed 
crucible, and pouring upon tbu reduced muss 2} parts of 
fused copper, and, subsequently, 1 to 14 parts of molten 
tin; and then granulating, re-fusing, ami casting in 
moulds of the desired shape. These are next used as 
anodes in a solution, preferably made by dissolving 11b. 
of potassium cyanide and a liku quantiiy of ammonium 


Improvements in the Manufacture of Sponyy Iron, and 
in Apparatus employed therefor. Gustav liischof, 
London. Eng. Hat. S093, May 22, 1SS4. 

TitK inventor treats iron ores or products containing 
iron in mi oxidised state with hydrogen and carbonic 
oxide ami anhydride in such a way as to heat mid 
deoxidise them at one operation. 

For this purpose steam is decomposed over incandes¬ 
cent coke, the resulting gases consisting essentially of 
hydrogen, earhonie oxide, and carbonic anhydride, mid 
some free steam. The latter having been removed by 
cooling mid condensation, the remaining gases are 
strongly heated and passed into the lower part of mi 
inclined retort into the upper end of which the ore is 
fed, mid aliowcil gradually to descend lo the lower part. 
Hero it comes in contact with tho mixed gases, mid is 
reduced to the metallic slate by tho hydrogen contained 
in them. Tho spongy iron so obtained is discharged 
into a receptacle and cooled beforo exposure to the air. 
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The remaining gases which pass upwards through the 
inclined retort, deprived of the greater part of their 
hydrogen, but still combustible, arc met by a current of 
air, and burned inside the retort. In this way they heat 
the oxide of iron preliminarily to its contact with hydro¬ 
gen, and make any external heating in most cases 
unnecessary. The process is carried on at a low red 
heat.—15, 


Improvements in Processes for obtaining Copper, Silver, 
mill Gultl from Copper Matte or Rcyulus. Win. 
Aristides Vorcl and Peter Stewart, Tharsis Sulphur 


and Copper Co., Glasgow. 
1SS4. 


Eng. Put. 8.102, .tune 4, 


Improvements in the treatment of the Oxides of Iron 
obtained either from Iron Pyrites or from other 
sources, so as to render them more suitable Jor 
employment in the Illast or other Furnace. James 
Mason. Eng. Pat. SG70, June (i, 1SS4. 

The inventor proposes to remedy the difficulty hitherto 
found in the use, for blast and other furnaces, of iron 
oxide in a state of dust or minute particles, lie mixes 
such oxides with ft considerable amount of water, and 
places the wet mass, whether in lumps or moulded, upon 
a bed of fuel in a kiln, tilling in the interstices and 
covering up with fuel. After the firing 1ms commenced 
further layers of the mass and fuel arc gradually added, 
and the process continued until the kiln is tilled, when 
the burning is completed, and the mass allowed to cool. 
The small particles will then be found to have been 
strongly agglutinated by the heat, and the mass be lit 
for use ns required. The specification is accompanied 
by a sheet of drawings, showing a kiln arranged for the 
purposes of the patent.—11. 


An Improved Method of Amalgamating or Separating 
Metals from their Ores. Jonathan ' Aldous Macs, 
London. Eng. Pat. S29.1, May 27, 1SS4. 


This patent is intended to render the ordinary wet 
process available for the treatment of regains. The 
matte is crushed line and mixed with its own weight of 
sodium chloride, and then, to the extent of 5 or ti per 
cent., with the usual mixture of burnt pyrites anil salt; 
j the whole mass is then calcined, and subsequently 
treated as in the usual wet process.—W. (1. M. 


j Improvements in obtaining Gold and Silver from Auri¬ 
ferous and Argentiferous Sulphide of Antimony Ores. 

Jas. Simpson and Edward Win. Parnell, Liverpool. 

! Eng. Pat. 13,071, October 2, 1SS4. 

j lx the treatment of sulphide of antimony ores with 
solution of the sulphide in alkali or alkaline sulphide as 
l»y Patents 11,S27 and 11,S2S, 1SS4, the whole of the 
silver, and the greater part of the gold, remain in the 
residue, a small portion only of the gold passing into 
the solution ns sulphide. To obtain the precious metals 
from the residue, the sulphur is to be removed by roast¬ 
ing, or by any wet method ; and the desulphurised mass 
treated hy amalgamation, chlorination, or any other 
suitable process. The gold is recovered from the sul¬ 
phide solution by precipitating a small quantity (2}%) of 
the antimony sulphide bv aeiil or other means, which 
quantity will carry with it the whole of (lie gold; the 
latter may then he removed hy any known process. 

—W. (!. M. 


IN this process the mixture of ore and water is fed in 
thin streams beneath the surface of Mowing mercury, by 
means of a scries of nozzles, themselves stationary or 
moving in a direction opposite to that of the mercury. 
This is elt'cctcd hy confining the mercury in a circular 
metallic pan, in which it rotates, either through the 
rotation of the pan itself or hy the action of internally 
revolving arms. The nozzles are fed through an annular 
chamber, connected with a supply tube of sufficient 
height to allow of tho contained mixture of ore and 
water overcoming the pressure of the column of mercury 
in (he pan.—W. G. M. 


An Improved Process of Preparing or Treating Copper. 
Alex. Melville Clark, Middlesex. Prom Wunibald 
Hrann, Erankfort-on-thc-Maine, per Wirth & Co 
Eng. Pat. 8355, May 2S, 1SS4. 

A Cl/HItK.Vf of hydrochloric acid gas is passed through 
the melted copper, and thus all metallic oxides (iuclud- 
ing that of copper), and all metals, which are capable of 
decomposing the gas, are removed ns volatile chlorides, 
A very pure metal of low electrical resistance is oh- 
taiiicd, ami may be cast free from blowholes iu moulds 
tilled with any neutral gas, such as hydrochloric or 
carbonic acid, or lighting gas. The process of poliim 
copper may he partially or entirely superseded by this 
process.—W. G. M. 


J‘rocess for the Reduction of Iron Ores and Production 
of Iron and Steel. Eredk. Siemens, Westminster, 
and Joseph G. Gordon. Eng. Pat. 8400, May 31, 
1SS4. 

Finely pulverised iron ore, intimately mixed with 
carbonaceous and fluxing materials, is‘introduced (in 
tho form of bricks or enclosed iu iron vessels) into an 
open hearth regenerative furnace of the Eredk. Siemens 
typo (Eng. Pat. .1(177, 1883). There it is reduced, and 
the metal and ffiag fused as fast ns they are formed 
solely hy the radiant heat of, and not by direct contact 
with, tho Maine. Tho fluid metal amt slag separate bv 
gravity.—W. G. M, * J 


Depositing Magnesium and its Alloys. V, W. Gerhard, 
Wolverhampton, and Jas. Smith, Stokc-upon-Trcnt. 
Eng. Pat. 1G,G51, December 10, 1SS4. 

Ammonia sulphate of magnesia, prepared by crystal¬ 
lising together 22S parts magnesium sulphate and 132 
parts ammonium sulphate, ami dissolving in 35,000 parts 
water, is host used at from 150“ to 212“ E. For white 
metal, a nickel anode ; for magnesium bronze, a copper 
anode is used ; in the latter ease tho bath consists of 
magnesium ammonium sulphate 3G0, potassium cyanide 
550, ammonium cnrbonntc 550, water 35,000. 

—W. Cl. M. 


Improvements in the Treatment of Sulphide of Antimony 
to obtain Chlorides, Oxychlorides, and Metallic Anti¬ 
mony. John Hargreaves, Whines, and Thomas Robin- 
sou, Widues. Eng. Pat. 7200, February 4, 1SS5. 

The bulk of the free acid contained in Hie solution of 
cliioridc of antimony, prepared by dissolving ores con¬ 
taining sulphide of antimony in not hydrochloric acid, 
is either removed by evaporation or neutralised with 
lime or magnesia, and the concentrated solution of 
chloride of antimony is slowly mixed with water in a 
wooden or stone vessel provided with stirring apparatus. 
The precipitated oxychloride of antimony is allowed to 
settle, the supernatant liquor decanted, ami then suffi¬ 
cient milk of lime added to convert tho oxychloride into 
oxide, the mixture meanwhile being kept at about boil¬ 
ing heat. The oxide of antimony is thoroughly washed 
from calcium chloride, dried, mixed with alkali and free 
carbon, and reduced to metal in any convenient way. 

-A. It. D. 


XI.—FATS, OILS, AND SOAP MANUFACTURE. 

The Extraction and Treatment of Fats. Dingl. Polyt. 
J. 253 , ‘ 115 , 1884. 

Kou tho extraction of oil from sesame seeds, maizo and 
the like, Bung ami SnnguinetU Imvo recourse to mineral 
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oil, boiling between 40 and 70°, purified by repeated 
agitation, first witli sulphuric acid of 06° R, then with 
two or three per cent, of fuming .sulphuric acid. The 
naphtha thus purified leaves no odoriferous matter, either 
in the oil or in the seeds. The form of apparatus patented 
(Austro-Hungarian 1’atent of duly 5, ISS3) is shown in 
Fig. 1. The ground seeds are contained in the metal 
basket c, which is inserted in the boiler It, the cover n 



being then placed on c, and the lid c tightly fitted on It, 
The purified naphtha is run in through /, displaced air 
escaping at s. After about fifteen minutes’ digestion, the 
second boiler is connected at r, with an exhaust arrange¬ 
ment, and the naphtha from the first boiler drawn over, 
allowed to remain in contact with flic contents of It (II.) 
for fifteen minutes, drawn over into a third apparatus, 
and thence so on through several more vessels It, until 
by the process of repeated diffusion a mixture of oil and 
naphtha is obtained, containing very little of the latter. 


is efl'ected advantageously only between the narrow limits 
of 310° and 315°, the glycerine being decomposed at 
higher, and the reaction being incomplete at lower, tem- 
icratures. If the fatty matter he finely subdivided, 
mwever, the limits of tomperature may be somewhat 
wider. For the purpose of subjecting finely divided fatty 
matters to the action of superheated steam, and at an 
efficiently regulated temperature, the apparatus shown in 
Figs. 2 and 3 has been patented. The fat is heated in A 
to about 100 °, and passes thence into the winding tube a 
lying in the bath Jf, filled with an alloy of 100 lead with 
6 or 4 tin, kept as nearly as possible at its melting point 
200°. The oil attains to a temperature of about 300°, 
this being observed by interposing between 15 and the 
tower a vessel It, through which the oil Hows, fitted with 
tubes open above, but closed below, containing lead 
melting at 334°, and the above lead-tin alloy melting at 

2S!)°. The pipe a enters the tower C nenr 'the bott. 

and passes up to within a small distance from the top, 
where it is bent over and titled with a circular spreader, 
of diameter slightly less than that of the tower. The oil 
rises to this height either by reason of (he elevated position 
of A, or by the aid of a force pump interposed between A 
and II. The tower C is constructed of sheet iron, or of 
cast-iron plates, surrounded with masonry, and is filled 
with earthenware balls. Superheated steam is passed in 
at the bottom bye, its temperature being observed by aid 
of < 7 , an arrangement similar to h, described above. The 
products of the decomposition of the glycerides are carried 
away by the current of steam through tl at the top of the 
tower, and are condensed. The temperature within the 
tower may vary from 250° to 400°; it is not advisable, 
however, to allow it to sink below 2S0‘. Any utidecom- 
posed fat is run off from the bottom of the tower by the 
pipe W. D. II. 



Successive quantities of fresh naphtha aro passed through 
the apparatus, and when the contents of the first of the 
sericH of vessels Karo found to be free from fat, connect ion 
is made at r with a condenser, and superheated naphtha 
vapour passed in at until by the temperuturo of tho 
mass in it, it is evident that all the naphtha retained by 
tho seeds bus been vaporised. Tho stream of superheated 
vapour is now shut oil', and tho basket <■ taken from It, 
tho contents being in a completely dry state. If it lie 
desired to remove every truce of naphtha from tho seeds, 
this can he ellected by tho application of dry steam. 

According to U. Koischolt (tier. Put. 27,3'il, September 
4, 1883), tho saponification of fats by superheated steam 


Tho Production of Grape-stone Oil. J. v. Jobst. Dingl. 

I’olyt. ,1. 255,450. 

As a fatty oil is said to bo extracted from grupo stones in 
Italy, tho author attempted, although uusucccssully, to 
express tho oil. Jty extracting with carbon bisulphide or 
pctroluum ether, about 10 per cent, of a thick green oil 
was obtained, which is nearly decolourised by filtering 
through charcoal. It possesses an unpleasant smell and 
tasfe, and solidities at 11°. On standing in the air it 
becomes rancid and thick. These properties exclude its 
use for culinary purposes, and also as a lubricating oil. 
It may ho employed for lighting ; lmt 1 Hitter for tho 
muuufacturoof soap. Tho production of the oil in small 
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quantities is unprofitable, and is confined to certain 
districts, where it is cliiclly employed for lighting pur¬ 
poses.—J. 11. 0. _ 

Preparation of Cnrtl Soap. I'. Kiclibamn. Dingl. 
J’olyt. J. 255, 5.19. 

A (loon curd soap with silvery fracture may he prepared 
by boiling 700k". tallow, with soda lye of 15°, to a clear 
jelly, introducing 430kg. of palm-nut, and 100kg. of 
cocoa-nut oil, with the requisite amount of caustic lye of 
25°, and boiling the whole until a clear jelly, free from 
froth, is obtained. Afterahouttwohoursanysenm upon 
the surface is removed, ami the soap salted out or pre¬ 
cipitated respectively with salt solution of 20°, or caustic 
soda lye of 40°.—W. J). II. 


XII.—PAINTS, VARNISHES, AND RESINS. 

On the Manufacture, of White Lead. Dingl. I’olyt. J. 

‘ 252,-172. 

Accottmxc to an American Patent (292,119, January 15, 
1SS4), M. Until and Cl. Sylvester pass an electric current 
through a solution of sodium acetate, using leaden plates 
as the poles. Acetate of lead is formed at the positive 
pole, ami caustic soda at the negative pole. By the 
mutual reaction of these compounds, lead hydrate is pro¬ 
duced, which is afterwards converted into white lead by 
the action of carbonic acid gas. 15. V. Gardner (D. H. P., 
Cl. 22, No. 25,239, August 19, 1SS2) heats lend with 
graphite, carbon, platinum, or some other substance 
electro-negative to lend, in a solution containing 1 part 
acetate offend, or 1 part nitric acid, in 40 parts of water, 
or acetic acid in 24 parts of water. Basic lead salts, or 
lead oxide, or lend suboxide, will in this way he formed. 
After one or two hours, the lead is taken out, and the 
lluid rendered capable of being used again by the addi¬ 
tion of acetieor nitric acid. If the operation he performed 
in chambers, the lead is so placed as to be in contact 
with the carbon or platinum. Ozonised air should be 
conducted into the chamber, or generated therein by 
electric discharges. The apparatus employed is shown 
in the figure.—15. (!. C. 

Analysis of Vulcanised Caoutchouc , including the esti¬ 
mation of the Sulphur. 11. Unger, /cits. Anal. 
Client. 24, 107-174. 

TllH method adopted for estimating the sulphur in 
caoutchouc by heating the sample with copper oxide and 
sudiiiin carbonate, and then, after dissolving in aqua 
regia, precipitating the sulphate formed with barium 
chloride, is untrustworthy. Antimony sulphide and 
sulphur only give a sulphate, when soda is present as 
well. The presence of alkalies does not retard the reaction, 
but prevents the dissociation of the sulphuric acid at 
the high temperature necessary for the complete com¬ 
bustion. The antimony sulphide used in the Kngli.sh 
manufacture contains free sulphur (li-.IO per cent.) and 
gypsum (11-112 per cent.). Thu sulphur of the gypsum 
present is not available for vulcanisation, so that the 
determination of the amount of sulphur in the caoutchouc 
should be accompanied with the percentage of calcium 
as well as that of the antimony present. The author 
recommends the following processes :— 

1. Sulphur .—About -ogrin. of the sample is cut into 
fragments and heated with lggrm. copper oxide and 
2 grin. soda, in which the amount of sulphate present 
has been previously determined. The copper oxide is 
prepared by heating well-washed cooper carbonate. The 
caoutchouc is added to the crucible in small quantities 
at a time—the progress of the reaction and the amount 
of heat can he regulated by observing the smell emitted 
which should he pleasant ami aromatic (not unlike 
kiimmcl). The product is dissolved in aqua regia and 
evaporated over it water hath to dryness to render tho 
antimonie acid insoluble, and to obtain a solution which 
can ho easily liltcrcd. After treating with water, 
filtering ami washing, the liltruto is diluted to (lOOce. 
The suiphato is then precipitated with barium chloride 
in the usual way. 


2. Antimony. —About I'fljjrm. of the substance is cut 
up into fragments and heated with lOgrm. of crystallised 
sodium sulphide. The product is triturated with water 
and liltcrcd, and then the liltrate is heated with hydro¬ 
chloric acid. The mixture of antimoniniis sulphide and 
sulphur is weighed on a fared filter paper, and the 
result checked by- heating a known portion with excess 
of sulphur and reweighing. 

3. Calcium. —About 2’5grm. are incinerated in a 
porcelain dish, and the temperature gradually raised to 
redness. The ash is heated with strong hydrochloric 
acid and allowed to stand for 24 hours. The solution is 
diluted with water to precipitate the antimony as oxide, 
and ammonia is added in excess to complete the pre¬ 
cipitation. To the lilt rate ammonium oxalate is added, 
and the calcium is then weighed as carbonate in the 
ordinary manner. The results arc calculated out to give 
the percentage of—Sh.S„ CaSOj.2II.4J, and free S in the 
caoutchouc. The amount of rubber present is given by 
difference. 

Another mixture used in England to give a black 
vulcanised indiarubber contains— 

GO‘55 Talc (with 1’eO ; A 1,0,; 11,0). 

21‘10 Litharge. 

4‘.10 Zinc Oxide. 

S'05 Sulphur. 

100-00 

With lead present ns in this last case, when the sample 
is heated with copper oxide and soda, the sulphate formed 
is chiefly lead sulphate, which can be dissolved out from 
the residue with ammonium acetate. I'art of the lead 
sulphate and the zinc arc estimated in the copper 
solution, and a. second sample is heated first in the air 
and then with soda to find the percentage of talc 
present.— S. It. 


Improvements in, and in Apparatus for, the Manufacture 
of Lead Satis fur maliiny While Lead. W. V. Wilson, 
Middlesex. Kng. Bat. 0104, April J7, 1SS4. 

Till-; apparatus described has for its object the formation 
of solutions of basic lead salts by causing finely divided 
metallic lead to he exposed alternately to the action of 
air and steam, and then of a solution of neutral acetate 
or nitrate pf lead. It consists of a revolving drum pro- 
vided internally with shelves, on which the lead is 
raised and allowed to fall on a perforated cylinder also 
provided with shelves, and revolving in the centre of the 
drum. Air and steam or hot air is sent through the 
drum at the central hearings, which are made hollow, 
and the drum is kept half-full of solution of acetate or 
nitrate of lead. The treatment of the basic lead solu¬ 
tion takes place in another vessel.—U. il. B. 


Improved Means and Apparatus fur facilitating the 
Dissolution of Metallic Lead, or of Oxide uf Lead in 
the Mmu^'eturc of White Lead. A. W. Anderson, 
London) ling. Bat. 51U(i, December IS, 18S4. 

A noi.t.ow wooden drum rotating slowly on a hollow 
axis has a number of radial shelves projecting more or 
less towards the centre, and on the axis of the said drum 
are secured other radial shelves projecting towards tho 
circumference. The hollow axis is perforated and pro¬ 
vided with a partition so that a hot blast of air may be 
admitted to the drum on the one side of this partition, 
and escape through the perforations on the other side. 
Finely-divided lead is placed in tho drum, which is then 
partially filled with suitable solvent liquid, and caused 
to rotate. By this means the lead, being alternately 
exposed to the action of tho solvent liquid and tho blast 
of hot air, is rapidly dissolved. When the liquor is 
Hiilliciently concentrated it may ho drawn oil' for the 
precipitation of tho lead with carbonic acid gas, or this 
precipitation may bueHected in the drum itself.—A, It. D. 
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XIV.—AGRICULTURE, MANURES, Etc. 

Improved Process and Apparatus fur l/ic Utilisation nf 
/ finnan Excreta, Drainage from Stables, and the like, 
W. P. Thompson. From .1. li. Bryden, (Icorgclown, 
British (liiiana. Eng. Pat. G441, April 17, 1SS4. 

Tills invention is lmsed on the fact that if sewage matter 
he received in reservoirs, in which it can he kept out of 
contact with outside air and in contact with soil, a 
natural chemical process ensues resulting in the trans¬ 
formation of the excrements into a liquid manure con- j 
tabling nearly all the valuable nitrogenous matter of the 
sewage. Ily natural liltrutiou through the soil, animal 
and vegetable remains become disintegrated, the decom¬ 
posing matter being finally converted into nitrates. A 
series of underground closed reservoirs witli earth 
bottoms receive the sewage which is afterwards utilised 
for nmnurinl purposes.—H. Cl. V. 

fw/iro vein cals in the Man nf art arc of Phosphates. F. AY. 
llnrbord, Wolverhampton. Kng. Pat. 75G2, May 10, 
1884. 

The object of this invention is to obtain phosphates 
practically free from iron from the slags resulting from 
the Tlmmns-Ciilehrist process, or from other phosphntie 
materials containing iron. The phosphate is finely 
ground and freed as far as possible from metallic iron. 
It is then treated with very dilute acid, care being taken 
to dissolve as much phosphoric acid as possible. The 
solution is separated from the residue and steam, and 
air blown through it, in order to pcroxidisc the iron. A 
solution of a fcrrocynnide is then added in just miflicieut 
quantity to prccipiiatc all iron in form of Prussian blue, 
which is separated and treated to recover the fcrrocynnide. 
The phosphntie solution mav be worked up for free 
phosphoric acid or precipitated with chalk or lime, if pre¬ 
cipitated phosphate be required.—S. II. 

Improvements in Treating Phosphates of Calcium or 
Lime. P. M. Justice. Fug. Pat. 71103, May '20, 
18S4. 

Tilts invention relates to the treatment of phosphides of 
lime which may bo in a dry or humid state, and consists 
in first calcining and decarbonating them, and subse¬ 
quently subjecting them to the action of cold or hot 
water or steam, and as soon as they are cold subjecting 
them to a high temperature. By this means the umtciial 
is more thoroughly decarbonated, and a more perfect 
division or disintegration obtained, the material being 
left in a condition to permit of the easy elimination of 
the lime by any of the ordinary means.-—S, 11. 


XV.—SUGAR, GUMS, STARCHES, Etc. 

Extraction of Sugar from Molasses. I liugl. Polyt. J. 

253, 421. 

In the extraction of sugar from molasses by his strontia 
process, Scheilder now avoids the formation of bistrou- 
tiiini snccharnte by lidding to the mother liquors and 
washings separated by liltrutiou from the monustroiitium 
succharuto prepared ns originally described, further 
amounts of molasses and strontium hydrate in the pro¬ 
portion requisite for the production of monostrontimii 
succharute. The mother and wash liquors are tluiH worked 
up repeatedly until they contain so much non-saccharine 
matter ns to prevent further advantageous treatment. 
After G or 8 successive operations, the sugar remaining 
in the Honors need not amount to more than 4 or 3 per 
cent, of that originally present in the molasses treated. 
The ammonium chloride osmose process as carried on 
at the sugar refinery at Ifuussy is described by Durcaus 
ill Jourii. ties Pali, dc Sam:, 188,'t, No. 40. The syrup 
separated from product L is mixed with 1 pur cent, 
of ammonium chloride, heated to 100’and subjected to 
osmosu with 10-12 parts of water at 7o’. After tliis treat¬ 
ment the syrup lias a density of 1 r B. (hot), the propor¬ 
tion of sugar to mineral matter being 12 or 14 to 1, whilst 
the original proportion was 5 or G to 1. The osmosed 


syrup is added to fresh juice. In the Zcit. dent. Ver. 
J.'iibcn:uc/:cr-Ind. 18S4, p. So, details are given of 
the working of Stilt zer’s precipitation process, depending 
upon the precipitation of calcium snccharatc from an 
alcoholic solution of the molasses. It lues been shown by 
experiment, tlmt the precipitation of the calcium sacclia- 
rate takes place most readily if the lime has previously 
been slaked in spirit, whilst the precipitation is clfectcd 
both slowly and incompletely if the lime be introduced 
as powder. From this it appears that the lime when 
hydrated combines more readily with sugar than when 
in the form of oxide, especially in a saccharine solution 
containing alkali. The hydroxides of barium and stron¬ 
tium behave similarly.—W. 1). B. 


Sugar-Heel Culture. Diugl. I’olyt. J. 255, 354. 

Foil the valuation of sugar-beet seed, Scmpotowski 
(DeutscheZuekcr-fnduslric, 1884, pp.272and 12S0) allows 
f> grammes to germinate at 20’ in a wooden box Idled with 
sifted garden soil. From 1 gramme of very good seed SI to 
112 sprouts may be expected, of good trout 55 to SO 
sprouts; a sample of seed givin" less than 40 sprouts per 
gramme is to be regarded as bad. The best results in culti¬ 
vation trials, made in Saxony in the year ISS.'l by 
Macrcker (vVeuc Zeit.fiir lluhenzuckcr, 1884, 12, pp. 142 
ami 257), were obtained with Dippo's improved “Little 
Wanzlebeiier Beet.” The best nitrogenous manure for 
the potato and sngnr-bcet is, according to Wagner, not 
ammonium sulphate but.Cliili saltpetre. Tlmt the former 
has under certain conditions—such as moist, warm 
weather, or on soils rich in lime and lminus and espe¬ 
cially rapid nitrification—given as good results ns tiic 
latter is not denied. Oil the other hand there is no un¬ 
doubted ease on record where manuring with Chili salt¬ 
petre was followed by a worse crop than tlmt with 
ammonium sulphate. I*. Dehernin ( Compt. fiend. 1SS4, 
!)!(, p. 1)20) found that the “Vilmurin” variety, un- 
iiuiunrcd, yielded a juice of which 100 parts contained 
10 parts of sugar, and that, with favourable weather, a 
plot manured yielded beets equally rich in sugar. The 
advantage gained by the application of manure was the 
increase in total crop: 1 hectare, tinnumtired, gave 
2!l,700kibis.: manured with stable dung, 35,000kilos.; 
with stable dung and Chili saltpetre, 43,000kilos. of beet. 
From experiments conducted tit the experimental station 
at Oembloux as to the best method of applying artificial 
manures, it appears tlmt upon samly-clay soils a surface 
dressing after harrowing is not sullieient, since the 
absorptive powers of such soils arc so great as to prevent, 
even in wet years, the plant food from finding its way to 
the tap-root. The manures tire most advantageously 
dug in for some depth in the spring-time. The results of 
Corenwindcr’s experiments tis to whether the sugar beet 
derives the carbon of its sugar contents mainly from the 
atmosphere, are instructive. The plants were cultivated 
partly in pure sand containing the necessary salts, partly 
in a manured soil, partly in the open, ’the following 
results were obtained: 

TotnlM eight Composition of Itoot. 

Leaves. Boot. Water. Sugar. Ash. 


Sand. 270g. 4!K)g. 

Manured Soil 25G0g. 1145g. 
Upon Field. 


S0'8 12-211 0-IIS 
88 'S 10'GO 1 1 HI 
S3.2 1)00 0-01 


l’lie licet grown in pure sand thus produced G1 grammes 
,f sugar, for the formation of which Jllce. of carbonic acid 
must have been assimilated on an average per diem. 


Analysis of Honey. F. Sieben. Diugl. l’olyl. J. 255, 
441. 

The amount of cane-sugar in the samples was deter¬ 
mined by Meissl’s method by ditleieuco licforo and after 
inverting with dilute hydrochloric acid. The method ot 
Sachsso for estimating dextrin compounds present by 
boiling with hydrochloric acid, and thus converting them 
into grape-sugar is unreliable. A method for estimating 
tile grape-sugar in honey is to boil with an oxcess of six¬ 
fold normal hydrochloric acid, which destroys the 
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lcvulose. After neutralising with caustic soda the grape- 
sugar is determined according to Allilm. The dilfcrencc 
in the amount of grape-sugar given by this method and 
thntof Snchsse-FeTiUng varied between —2*44 and + 2‘29. 
The analyses show that in the majority of cases grape- 
sugar and lcvulose are present in nearly equal quantities. 
In most samples cane sugar is absent, the highest per¬ 
centage found being about eight. The amount of water 
varied between 16 and 25 per cent., and the amount of 
non-sugars, including wax, between 1 and 0 per cent. 
The author gives a useful review of the methods for 
detecting starch-sugar syrup used in the adulteration of 
honey. The sulphuric acid reaction is condemned, as 
pure honey also contains larger or smaller quantities of 
this ncid. Precipitation with alcohol cannot be employed 
as not only is the dextrin of the starch-sugar thrown 
down, but also albumen and other substances present in 
the unadulterated article. The method proposed, which 
will detect the smallest trace of this adulteration, is 
based upon the following facts. Solutions of honey, in 
which the cane-sugar present lias been inverted, when 
heated with a slight excess of Folding's solution 
contains no longer any substance which on further 
heating with hydrochloric acid forms sugar. Starch- 
sugar syrup, on the other hand, by a similar treatment 
yields for every lOOgrm. syrup nearly 40grm. grape- 
sugar. 14"I'm. honey are dissolved in 450cc. water and 
heated with 20cc. of half normal hydrochloric ncid for 
half an hour on the water bath, by which the cane sugar 
is inverted. It is neutralised, made up to SOOcc. so that 
a,2 per cent, invert sugar solution is obtained. lOOce. 
Fchling’s solution is titrated with this solution. It 
is filtered through asbestos, washed with hot water, 
neutralised with concentrated I1C1, and ■! volume of 
concentrated I1C1 added, and then heated for one hour 
on the water bath. The solution is nearly neutralised 
with concentrated NaOH solution and made up to2U0cc., 
160cc. of the filtered solution is heated with 120cc. 
Folding's solution and 20cc. water, ami the grape-sugar 
estimated according to Allilm from the weighed copier. 

Apparatus for the Manufacture of Starch. Ding], 
Polyt. J. 256, 35. 

I’on the manufacture of rice-starch If. Mack, Ulm 
(Gcr. Pat. 30,25G, 1884), proposes treating rice with 


assumes the appearance of a boiling liquid. For this 
purpose air enters through many small tubes t (Fig. 1) 
into a tank II provided with a false bottom p, on which 
finely ground rice is spread, whereas the tank is filled 
with a very dilute solution of caustic soda. After 
finishing the operation the caustic liquid is run oil'at h, 
and the rice-starch formed allowed to drain on the 
perforated bottom. The inventor states that by the aid 
of large volumes of air the rice softens onicKcr, and 
yields from 6 to 8 per cent, more of the fmislicd product, 
thus saving time, plant, and chcmicnls. 

L. Fclirnmiin, Pnrcliiin (Ger. Pat. 29,GOO, 1SS4), uses 
for drying starch a drum revolving round a shaft « 
(Figs. 2 and 3). Discs d arc screwed to the journals c, 
and servo ns a support for the ends of a great number of 
iron rods. From the centre of each disc also issue the 
distributing rods b, which meet in the middle, where 
they are fastened to a wheel c. Starch enters the 
apparatus at //, and being seized by the outside row of 
rods it is carried to the highest point of the drum, falls to 
the next series of rods mid so forth, until it arrives at 
the bottom only to make the same way over again. The 
drum inclines towards the outlet, and the revolution thus 
causes the mass to proceed gradually to the outlet 
When it arrives here it is dry, and in a finely divided 
state. The warm air necessary for drying travels in a 
channel along the whole length of the drum, nnd escapes 
at thc.top, deprived of its heat, into an air-filter, which 
retains tlic powder mechanically carried away.—S. 11. 


The So-called Plus-Sugar. E. von Lippmaim. Zeils. 
dent. Zuckcr Ind. 18S5. 

Tills author lias found needle-shaped crystals of a sugar, 
so-called plus-sugar, in molasses, which appear to lie 
identical with the substance examined by Tollcns (Her. 
IS [1], 26). Being readily soluble in dilute alcohol and 
water the crystals were separated from the molasses by 
means of absolute alcohol. Analysis gave numbers 
corresponding to the formula Ci-II-sOn + 3ll 5 0, which 
agrees with Tollen's formula. A 10 per cent, solution 
shows a specific rotation [a]n = 105 at 19*. The sugar is 
insoluble in absolute alcohol nnd ether, is not precipitated 
by lend acetate except in an nmmonincnl solution, nnd is 
not acted on by solutions of alkalies or alkaline earths. 



cauBtic soda, and blowing air under pressure at tho same it does not reduce Folding's solution, but after treat- 
time through the liquid in such quantities that tholullcr incut with acid becomes strongly reducing. Thu presence 












May 20. 1885.) THE JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


357 


of this sugar is the cause of the occurrence of needle- 
shaped crystals in raw sugar extracted from molasses, 
and of the high rotation of such sugars.—D. if. 


Improvements in the Extraction of Sugar from Molasses 
and other Saccharine Products, and in the Quality oj 
Alkaline Salts resulting therefrom. Victor Daix and 
Antoine Louis Possoz, ‘Paris. Eng. Pat. 7235, May 
5, I SS L 


This process consists in osmosing molasses or other 
saccharine products, and then precipitating the sugar 
from the exosmose waters, molasses, and other residues, 
as sucrates of lime, strontin, or baryta. The mother 
waters which have been exhausted of sugar arc concen¬ 
trated, and nitrate of soda is then added in sufficient 
proportion to transform the chlorides and other potassic 
salts into nitrate of potash, which can he more easily 
obtained from the liquors than the original potash salts. 

—A. W. 


A New or Improved Process for obtaining Sugar 
from Saccharine Substances. 0. D. Abel. Prom Dr. 
Ludwig llurpcrnth, Cologne. Eng. Pat. 79S2, May 
20, 1SSL 

This process consists in treating molasses, diffusion 
juices, or other saccharine solutions with burnt natural 
dolomite or a calcined mixture of magnesia and lime, so 
as to produce a magnesian lime saccharate, which is more 
permanent than the lime saccharate, and is not so 
subject to retrogressive action. As little or no develop¬ 
ment of heat takes place on the admixture of the dolomite 
with the saccharine solution, no special cooling appli¬ 
ances are inquired. The magnesian lime saccharate, 
in contradistinction to the poly-basic lime sacclmrates, 
always forms without cooling, and even at temperatures 
above 50’ C., but not between 30‘and 50“ C. Coolin'' is 
only required when the atmospheric temperature reaches 
or exceeds 30’ C., as the reaction will not commence 
above that temperature. The purification and decompo¬ 
sition of the saccharate is ctfcctcd by known methods. 

-A. \V. 


Improved Apparatus for Osmose Treatment of Sac¬ 
charine Lujuors. J. 1 mray, Loudon. From il. 
Leplny, Paris. Eng. Put. SD02, May 31, ISSt. 

This apparatus is u modification of the well-known 
“osmogonc" of Dubrunfaut. In conducting the process 
of osmosis in Dubrunfaut’s apparatus, the molasses or 
other liquor under treatment becomes gradually more 
dilute as the process goes on, and this increased dilution 
is accompanied by a corresponding decrease in useful 
ellcct—in other words, ns the liquor becomes moro dilute, 
tho proportion of salts eliminated from the molasses 
becomes smaller, and tho loss of sugar into tho osmose 
water greater. In order to avoid this dilliculty the 
author adopts a novel arrangement which he designates 
“ evaporative osmogene with strong osmose.” The upper 
parts of each of tho 100 constituent frames of tho 
osmogene mo so arranged as to form a reservoir of liquid 
above all tho frames, and this reservoir communicates 
directly with the molasses cells of the osmogene, and is 
supplied with a coil of closed steam pipes. Hy this 
means evaporation is maintained in the liquor under¬ 
going o3tnosis, and tho dilution which would otherwise 
ensue is counterbalanced, Full description with dia¬ 
grams is given.—A. J. Iv. 


Improvements in Osmose Ajgmralus. C. D. Abpl, 
London. From If. Loplay, Paris. Eng, Pat. 9243, 
Juno 20, 1881. 

This invention rolates to an improved construction of 
apparatus for tho osmoso treatment of saccharine and 
other liquors, which is termed “steam osiuogouu with 
triple action,” and which produces simultaneously the 
three following results: (1.) The separation of the salts 
contained in the liquors treated. (2.) The evaporation 
of tho liquids of oxosmosc. (3.) Tho evaporation of tho 
osmose liquids. Thu simplest form of this apparatus is 
as follows A metal tank is divided by a horizontal 


perforated metal partition, on which is placed the parch¬ 
ment paper, into ail upper and lower compartment; the 
latter serves to evaporate the liquid of exosmose, and to 
furnish the steam required for the osmose action. The 
upper cniupnrtiiicnt receives the liquid to be subjected to 
the osmose treatment. The lower compartment is sup¬ 
plied with a steam coil, supply and discharge pipes, 
cocks, etc. The action of the apparatus is as follows :— 
The lower compartment is in the first instance charged 
with water to sullicient depth to cover the steam coil, 
whilst into the upper compartment is introduced a layer 
of molnsscs or other liquor to be osmosed. The apparatus 
can be worked either continuously or intermittently ; in 
the latter case the water in the lower compartment is 
healed to boiling point by the steam coil ; the steam pro¬ 
duced is condensed against the underside of the parch¬ 
ment paper diaphragm, and is partly absorbed by the 
current of endosmose passing to the molasses through 
the diaphragm, while the other portion mixes with the 
salts of the exosmose current, nnd falls back into the 
lower compartment. The molasses become heated, and 
increase in volume and decrease in density in consequence 
of the absorption of the water by the current, and rapidly 
reach 30’ 15. Arrived at this point, a kind of equilibrium 
ensues. About the same quantity of water which the 
molasses receive is separated by evaporation from the 
surface. As tho operation proceeds, a large quantity of 
the salts passes from the molasses into the exosmose 
water in the lower chamber ; when the required purity 
is obtained, the osmosed molasses is run oil", and a fresh 
charge put in, whilst the same water in the lower com¬ 
partment can be used over again until it is thoroughly 
charged with salts. When operating continuously, a 
small continuous stream of molasses is admitted into one 
end of the upper compartment, and escapes at the other 
end. As the condensation of the steam in the lower 
compartment will not be elleeted if the temperatnro of 
the osmosed molasses rises too high, such temperature 
may be reduced by means of air currents on the surface, 
or by a zigzag coil of cold water-pipes throimh the 
molasses. The osmose apparatus above-described re¬ 
quires to be placed horizontally, necessitating a largo 
amount of surface in the factories, which is often incon¬ 
venient. In addition to this, there is often considerable 
loss of heat, and waste of fuel bv the evaporation taking 
place from the surface of the molasses. To obviate tlicso 
disadvantages, a second osmose compartment may be 
placed above the lirst, and a third agnin above Hint, so 
that the liquor in each cell nets as exosmose to the one 
above it, and the steam from the lower is in each enso 
condensed on the surface of the diaphragm above it. 
Another arrangement for still further economising space 
is as follows;-.—The exosmose compartment at the bottom 
is formed, ns before, of a horizontal tank heated by steam 
coil or otherwise. Above this, however, instead of tho 
horizontal perforated plate and diaphragm, there is 
arranged a series of vertical wedge-shaped pockets 
(npox down), whose sides are made of wire gauze, lined 
with parchment paper. At the top, these pockets unite 
to form one large shallow vessel, which, as before, con¬ 
tains the molnsscs or other liquon to be osmosed. J5y 
this means much larger surface is obtaincu, but otherwise 
the process is conducted as described in connection with 
the more simply-constructed apparatus.—A, J. K. 

Improvements in Means and Apparatus for Bleaching 
Sugar. C, II. Day, High Ilolhorn. From C. O. Foster, 
Hiookliuc, U.S.A. ling. l'at. 1972, February 12, 
1SS5. 

The invention consists of a special apparatus fur the 
treatment of crystalline or granular sugar by sulphurous 
acid gas. The* sugar is made to pass slowly through a 
rotating drum, provided with shelves insido for regulating 
the motion of the sugar. Tho sulphurous acid gas is 
generated by burning sulphur in a small furnace, and 
after being cooled by suitable means, is forced into tho 
cylinder with the sugar by means of a jet of dry steam 
or of air. At tho other end of tho cylinder tho sugar is 
delivered into a hopper, and the gas escapes tin a Hue. 
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Improvements relating to the Preparation of Food for 
Animals from the Refuse of Breweries, or of Starch 
anil Glucose Factories, anil Apparatus therefor. \V. 
E. Lake, London. From K. W. Woisebroek, New 
York, U.S.A. Eng. I’at. 220S, February 17, ISS.j. 
JlltKlVBKS’ grain, ns well as the refuse from starch anil 
glucose factories, are well known to lie wholesome food 
for cattle, provided they can he used in a fresh state. 
These bodies contain carbohydrates and albuminates, 
and oil keeping for any length of time, ace liable to 
undergo fermentation, with formation of lactic and other 
acids. The author stales that the various processes 
which have been devised for drying brewers’ grain and 
similar materials have failed to produce a sweet and 
wholesome food, owing to the fact that, the air used for 
drying has not been freed from active fermentation 
germs. As 11 result, the article contains a large proportion 
of dry lactic acid, which is no more desirable than the 
same material in the moist state. It is claimed that 
by the invention herein described this objection is 
overcome. The brewers’ grain or refuse is first mixed 
with salt or salt water in proportion of fdb. salt to 1 ton 
of the grains, with the object of keeping the latter sweet 
during transit from the place of its production to the drying 
apparatus. The wot grains thus salted arc next subjected 
to the action of dry air, from which all active genus have 
been previously removed by exposure to a temperature 
of overdOO" F. liy this means, when thoroughly dried, 
a sweet and wholesome food is obtained. Special 
apparatus, suitable for carrying on the necessary opera¬ 
tions, is fully described.—A. ,1. K. 

Improvements in Apjiuratasor Devices for the Treatment 
oj Sugar Cane. II. ,1. Chapin, New York, L'.S.A. 
Eng. Put. 2d53, February 25, 1SS5. 

Tilt: inventions described under this specification “consist 
of n cane shredder of improved construction and mode of 
arrangement, of improved devices for conveying the 
shredded cane and juice from the shredder to the 
juice extractor, and of the more convenient arrangement— 
relatively to each other—of the mechanical elements or 
members of the combination therein described." Full 
description, with copious reference to diagrams, is given 
of tiic construction and arrangement of iiiuchiiicrv above 
mentioned.—A. J. K. 


XVI.—BREWING, WINES, SPIRITS, Etc. 
Apparatus for Spirit Distilleries. Dingl. I’olyt. J. 255, 
3*15. 


A DlsiXTKi.ltATOIt, patented by linn 
(tier. l’at. 27,Hoi, September 10,*1883), 

figA _ 1 



by h to the (lolivery pipe. The steamed grain as it 
leaves the disintegrator falls upon the wheel ;/, which 
gives a rotary motion to the graters fixed upon the 
spindle (/. 

The disintegrator patented by Hall (tier. I’at. 27,S07, 
November 22, 1S8H), illustrated by Figs. 4 and 5, is 
intended to lie attached at A to the delivery pipe of the 




I 




steaming apparatus. Supported by d, there is a double 
grating, of which the under half I) is stationary, hut 
the upper half E movable in a direction at right angles 
to the bars by the screw at (lie end of FG. The slits 
of the grating can thus he closed entirely, or their width 
adjusted at will. The side II can be easily removed for 


aul and llofmnuu 
11 ), to be connected 




the purpose of cleaning the gratings. Upon 
valve (J, the contents of the steamer enter 
the steam pressure arc forced through the 
gratings in a very finely divided condition, 
large or hard particles being caught by E. 


opening the 
11 , mid by 
slits of the 
stones and 


Wosler’8 disintegrator (tier. I’at. 28,27S, Ileeembcr 21, 
1 SSH) is shown in Figs. II and 7. It is nllnehed lit a 10 
the delivery lube of Henze's steamer. Slones and 
similar substances are caught by the movublo grating 
b, which is kept clean by the rukc e. Accumulated 
stones are removed at the manhole .c. 'I he ribbed cone 
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it, forming the grinding apparatus, is rotated by the 
wheel //, which the rapid (low of material from the 
steamer sets in revolution. The tap o serves for the 
introduction of water 

Tlie washing ami cooling apparatus patented by 
Hampel (Gcr, Fat. Addition 28,891, February 5, 1SS2) 


Estimation of I Vine Extract. C. Wcigclt Rufacli. 

Zeits. Anal. Clicm. 24, 20-30. 

Wish extract is defined as the sum of the non-volatile 
substances. The author discusses the relation existing 
between the sp. gr. of the solution and the weight of the 
extract, and a' tabular statement is appended showing 





is shown in Figs. S, 9, 10. The cooling water enters at 
K, and takes the course indicated by (he arrows. Thu 
steamed grain or other material is forced by steam 
pressure through the tube if into the vessel a. 

—W. 1). II. 


Liquorice Bool in Jlccr Brewing. II. Kayscr. Ding!. 

J’olyt. d. 255, 53S. 

It has been found by experiment that I purl of liipioricc 
root imparts to water trie same degree of sweetness as 
S'o parts of sugar-candy. Thus in sweetening efficiency 
one part of glycyrrhi/.in is approximately c«|iial to 
MO parts of sugar-candy. Since glyeyrrhizin is not 
iillcctcd by fermentation like sugar, the addition of 1 
kilo, of lii|Uorieu root to 500 litres of wort will give a 
sweeter beer than if S'ukilos. of sugar had been used. 

—W. D. 11. 


Analysis of Pure Wine. W. Klinkcubcrg. Zeits. Anal. 
Client. 23i Cl-I. 

Sa.mI'I.HK of wino from Saar were analysed by the 
following method :—lOOce. were distilled with milk of 
lime to fix any CO, present, and the alcohol estimated 
from the specific gravity of the distillate. The amount 
of extract was estimated by evaporating COec. to a syrup 
on the water hath, and drying in a steam oven. Thu 
acid present, after freeing from CO, by boiling, was 
determined by titration with baryta solution. For the 
mineral constituents lOOce. were taken in each ease. 
OnO and MgO were determined directly in the wine, 
the sulphuric acid after decomposing organic matter 
with J<UIO„ and IH’l, chlorine, phosphoric acid, and the 
alkalis in the ash. Wild's instrument was umploycd for 
polarisation.—J. JJ. (J. 


that the indirect method for estimating the amount of 
extract is comparable with the direct method in wines 
of very various qualities and specific gravities. Thu 
percentage of extract can also be calculated by finding 
the sp. gr. from lliilling's saeelmrinietric tables, and the 
numbers so obtained agree satisfactorily with those 
obtained by the other two methods.—S. 11. 

New Aiijutratiis for the Treatment of Jlojis. ltinjl. 
I’olyt. J. 255,105. 

A non.Kit, devised by A. .Steiueeker, is shown in Figs. 
I and 2. Jt is furnished with a double bottom ; while 
the bottom, sides and lid of the bop-basket arc made of 
pciforated tin or wire-netting, os in the boilers A and It, 
or it is, instead, only an enclosed sieve, as in the built r 
C. Jn the centre of the boiler is a tube /, provided with 
a head-piece, which scatters the boiling water around, 
and by means of which the hops arc kept continually 
soaked during the boiling. The vessel being filled with 
fresh hops, the cock c is opened to admit steam from the 
pipu l>, while the cock,/' is also open to allow of the 
exit of the steam and volatile oil of hop, which muss by 
the pi pc </ beneath the surface of the wort. After the 
steaming, hot water is injected through the cock u and 
the rose n. This water, together with dissolved volatile 
oil and condensation water from the steam, pusses into 
the wort by the cock r mid tube g, the cocks c and a now 
being shut, if tho steam mid scalded hops arc to lie 
healed in tho next lioil, the slemn-eoek a is opened, 
water having been already admitted the day before and 
left to stand. This water is soon raised to tho boiling 
point. While tho lid m is still closed, the cock / re¬ 
mains open, so that the steam produced can reach the 
wort through Ihu lube g. The steam-cock a is closed 
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after each boil, / remains open, c is opened and the 
aqueous extract is drained oil' into the wort-pan. The 
boiling with water having been repealed from two to 
four times, the lid is removed, and the hops are trans¬ 
ferred to the wort. According to A. Kempe, of Moscow, 
55kilos. of hops arc suflicicnt for one boil, in place of 


through the pipe F, the fluid penetrating also into the 
spaces 11 anti C, through the sieves JJ. When all tho 
valves are closed, steam is allowed to enter by the cock 
K in tho casing A,. The hops and fluid in A are hereby 
brought to tho boiling temperature, or even higher, the 
amount of pressure being indicated by tho manometer 






\m 




!H 


the TOkilos, generally used by browers, At tho be¬ 
ginning of n noil, .‘l.'lkilos. of hops uro thrown into tho 
wort: this is boiled for threo to three and a half hours, 
ami then transferred to tho eoolor in tho usual manner, 
Twenty-two kilos, of hops arc pluced in tho inner iron- 
or tinned copper lxiiler A (Fig. 3), provided with a 
stirrer 1), and either wort or water is now udded 


M. In order to quicken the exhaustion of the hops, 
tho valve o is opened, so that the fluid passes through 
the depositing vessel V and tho tubo v into a cooler 
placed abovo the boilor, flows through the spirals 
present therein, then through the gauge-glass S, and 
tho valve 0, into the chamber If, and iinally, through 
tho sieve J, back into the chamber A. Should sulliuiout 
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cold water for the coolin'; not be at lmnd, so that this 
circulation cannpt lie effected, the pump W is employed, 
lllincrkopf & Son and V. ltutschmann, of Nuremberg, 
do not at once add the entire hops to the hot wort, hut 



dry them at a temperature of not more than 38° in the 
drying apparatus shown in Fig. 5, until they become 
greatly disintegrated and fall asunder into powder under 
the action of a rake. The drying chamber is con¬ 



structed so that the temperature can be regulated with 
the greatest nicety. In order to clfcct the removal of 
moisture from the hops as quickly as possible, passages 



(<7) nro constructed beneath tho chamber for the ad¬ 
mission of cold air, Tho chamber is further provided 
with two 'thermomotors ff (Fig. 7), and with sliding 
doors c anu CiJwhich lattor servo to screen oil - tho lire li 
when necessary. Tho box </ is imido of lino perforated 


tin, and is filled with hops from the trap-door h. When 
the drying is completed, the slide m is pulled up and 
the hops arc allowed to fall from ;/ on to the cylindrical 



■Contributions to our Knowledge of Caramel. C. Amtlinr, 
Zeits. Anal. Clicm. 24, 30-33. 

Paraldehyde destroys the colour of an alcoholic 
solution of caramel, and forms at the same time a brown 
precipitate. Tliia reaction is made use of by tho author 
for determining tho amount of caramel added to wines 
and spirits. A standard solution of caramel is prepared 
by caramelisin'' lOgrm. of pure cane sugnr and dis¬ 
solving the product in water. Any umlccomposed sugar 
is then destroyed by fermentation, and the solution is 
diluted to lOOee. A solution of paraldehyde in absolute 
alcohol completely destroyed the colour of this solution 
after twenty-four hours. With pure white wine, natural 
wine, and extrnct of raisins, paraldehyde gives a white 
precipitate; tho caramel precipitate can be further 
identified by its reaction with phenyl-hydrazine. A 
solution containing two parts of phenyl-hydrazine hydro- 
chlorate with three of sodium acetate dissolved in twenty 
of wnter, gives with solutions of caramel a brown precipi¬ 
tate soluble in warm ammonia, or weak caustic soda to 
a red liquid, and is reprccipitated from this alknline 
solution by the addition of hydrochloric acid. The 
precipitate is soluble in concentrated hydrochloric ncid 
or nitric acid, but is reprccipitated on diluting with 
water. Alcohol similarly dissolves it, and water repre- 
cipitatcs it after somo time. Tho method adopted in 
testing for caramel in white wines or spirits is as 
follows:—lOcc. of tho liquid (if a wino 10-15cc. of 
alcohol are first added) arc placed in a tall glass 
cylinder, and 30-iiOcc. of paraldehyde solution added, 
together with sullicient absolute alcohol to make tho 
two liquids mix. After twenty-four hours the procipitato 
is collected, washed with alcohol, and dissolved in warm 
water. Tho clear filtered solution is then evaporated to 
lcc.—the intensity of the colour is a measure of the 
amount of added caramel. With very small quantities 
it is best to evaporate the solution over sulphuric ncid in 
tho receiver of an air-pump. The solution must not bo 
warmed, or a caramcl-liko precipitate is obtained even 
with tho purest wines. Tho concentrated solution of tho 
paralduhyde precipitate can then bo treated with phenyl- 
liydrazino solution, when tho caramel phenyl-liydrazino 
precipitate is thrown down. If tho solution is weak it 
first only becomes cloudy, but the precipitation is com- 
ploto after standing for a day. Any resinous bodies 
prcioul can ho dissolved out by other, which has no 
action on tho precipitate. Flicnyl-hydvazino, unlike 
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pnraldehyde, gives no precipitate with imtural wines. 
Wines containing a largo percentage of sugar siionlil he 
diluted before trying the above reactions.—S. It. 

The Sugar and Acids in Must. E. Schmidt. Zcits. 
Anal. Chem. 24, 33. 

Tiik following table shows the percentage of sugar and 
acid in the must from Montreux and Yillencnve during 


the last live years 
Montreux. Sugar 

Acid y. 

Villeneuvc. Sugar J' 

Acid % 

1SS0 

152 

O'O 




1SS1 

17-S 

1 • 102;> 




17'5 

1-0SG7 

ISSI 

IS ■r.25 

11025 

1SS2 

IG'G 

1-0S5 

1SS2 

1G-72G 

0'!!075 

1SS3 

l(ii) 

1 085 

1 SS.'l 

17G4 

11025 

1SS4 

1f»*7 

0'!> 15 

ISS4 

15'23 

i oo5 : 


1GS 

01)24 

ft 

15' 

1 0035 

East vear's 

must from Villeucuvc is 

exceptionally low 

in sugar, since owin 

to u hailstorm i 

great pin 

t of the 


XVII.—PRESERVING FOOD, MEATS, Etc. 

Arresting nr Preventing Fermentation. F. S. Burlf, 
Middlesex. Eng. Put. 50DG, March IS, 1SS4. 
I-'kuit or vegetables are heated with or without water 
to a temperature somewhat under the boiling point, and 
from 2 to 4 per cent, of lmrnglyceride is added. Two per 
cent, of iHiroglyeeride added to weak wines prevents 
the second fermentation, and enables them to lajar trans¬ 
portation as well as the stronger wines.—.1. M. II. M. 


-S. 11. 


Improvements connected with Preserving, Storing, and 
Aerating Lager and other like Peers. W. Aubert, 
jun., Italliam. Eng. Pitt. 5747, March 31, 1SS4. 

Thu beer is stored in iron drums having a pipe reaching 
to the bottom, through which carbonic acid under 
pressure is forced in, so as to charge the contents. The 
pipe also serves ns an outlet when the contents of the 
drums are discharged. A modification of the apparatus 
is also described and shown, in which a spherical vessel 
is placed in the interior of the drum, charged with 
carbonic acid gas or air under pressure; a two-way cock 
is so arranged that the gas is used for forcing the liijuor 
from the drum when the outlet cock is opened. The 
claims are two, for the apparatus ns described. —C. C. 11. 

Making Fodder from Distillers' Wash. Jasper Wetter, 
London. Eng. Pat. G7GS, April 24, 1SS4. 

TlIB wash is submitted to the action of a spray of glue 
or gelatine solution, which carries down most of the 
nutritious matter. The precipitate is allowed to settle, 
the superuutent liquid run oil', carbonate of lime is added 
to the residue nearly to neutralisation, which is completed 
by sodium bicarbonate, and the neutralised mass is raised 
by an elevator and caused to How down over the surface 
of heated rollers, and (lieu over an endless drying band 
until Hufliciently dry to lie ground by crushing rollers. 
The roller drying apparatus, and the means of heating it, 
are claimed as well ns the process.—J. M. II. M. 

Utilisation of Hops in the Manufacture of Intoxicating 
Leverages otherwise than Peer. Max Uedicke, 
London. Eng. Pat. 747S, May II, 1SS4. 

Till: object id this patent is the preparation of a hop- 
liquer. Thu extract may be Hindu by maceration, 
digestion, distillation, or a combination of any such 
processes without materially altecting the result. The 
patentee prefers to proceed as follow:—71b. of hops are 
macerated in 00 quarts of spirit 7“ over proof, and after 
twelve hours the extract is removed ; the partially spent! 
bops aru then distilled with 40 quarts of spirit, liod the 1 
distillate mixed with the extract lirst obtained. Jiramly 1 
or whisky, etc., and sugar and water, arc then luldeil j 
according to taste. The process of maimfucturu as 
described is claimed.—C. C. II. 

A Hovel Holi-alcoholic Drink. T, E. Wilkins, Chis¬ 
wick. Eng. Pat. S3, January 2, 1SS5. 

Tilts specification describes the preparation of three 
diliurent liquors for consumption as beverages composed 
of infusions or decoctions of kola nut roasted, mate, coca 
leaves, and bops. Uilfercnl proportions of the various 
ingredients are used according to the circumstances of 
the intended consumption, The claims are : (1) For a 
beverage composed of the decoctions described, with tho 
addition of a small quantity of salicylic acid; (2) a 
similar beverage, hut. with the omission of the deeoetiou 
of liops.—U. U. 11. 


XVIII.-SANITARY CHEMISTRY, DISINFECTANTS. 

Apparatus for Use. in the Process of Softening and Puri- 
filing Water. W. Wyatt. Eng. Put. 0213, April 10, 
1SS4. 

Tiik apparatus is to be employed for the purpose of 
mixing lime-water or other liquid or liquids for use in 
the said process, or for mixing such liquids with lime or 
oilier solid matters. A hollow standard, capable of 
revolution on its axis, and provided near its bottom with 
a hollow perforated arm standing out at right angles, is 
placed in a tank, preferably near the lloor, so that the 
apparatus 'may be immersed in the materials to be acted 
upon. At the top of the standard is an arrangement by 
menus of which a stream of water can lie injected under 
pressure, together with a quantity of airdrawn in through 
apertures. The air and water pass down the hollow 
standard and along the arm until they reach the perfora¬ 
tions, through which they escape, causing a more or less 
violent agitation of tho liquid by which the arm may he 
surrounded. The apparatus may be placed in the centre 
of a tank, or two or more of them may he placed in one 
tank, motion being given to them by suitable contrivances. 
In place of a stream of water under pressure, air may 
be forced from a pipe through the hollow standard. 

__ —E. t:. 0. 

Improvements in Apparatus for Use in the Treatment of 
Sewage and in other Operations in which Sotal Matter 
is rei/niral to he Added to nr Mixed with Final Matter 
in Certain Jiclatiee J’rogortiims. S. 1C. J’uge, C. 1C. 
llohiiisou, and W. Stevens. Eng. 1’at. 7108, May 3, 
1SS4. 

AccoiilMNi! to this invention, the How of the sewage or 
other lluid, to which the solid matter is to lie added, or 
witli which it is ho mixed, is caused to actuate apparatus 
by which the latter is supplied or by which its supply is 
controlled. The mixture of the solid and liquid matters 
is thus effected automatically. A vessel of the required 
form ami size is mounted on pivots or trunnions, in such 
a position relatively to the mouth of a pipe from which 
the lluid issues, that the lluid so issuing will pass into 
tiio vessel. The latter is counterbalanced in such a 
milliner that, when it has received a certain qimnlily of 
lluid, it turns on its pivots or trunnions and discharges 
the lluid received ; it then returns to its original position 
and is ready to receive another charge of the lluid. 
Above the vessel is mounted a hopper containing the 
solid matter to lie mixed with the lluid, and provided in 
its lower part with slides or valves, one above the other, 
and at such a distance apart Unit the space enclosed 
between them will hold the quantity of solid matter 
required for each charge of the sewage or oilier lluid. 
These slides or valves huvo openings in them to permit 
of the passage of tho mutter from the hopper when tho 
openings lire brought within f ho mouth of the latter, mid 
they aro ho connected with llu- vessel already described 
tiui't, when it turns on its pivots to discharge its contents, 
they slide in one direction, the lower valve closing the 
mouth of tho hopper and the opening in the upper valve 
being brought within the homier. On the vessel return¬ 
ing to its original position, the upper valve is closed mid 
the opening in the lower one is brought within the 
mouth of tiie hopper. Tho mutter previously enclosed 
between the two valves thus falls into tiic mounted 
vessel. The capacity of the lower part of tho hopper 
between the two slides or valves cun lie increased or 
diminished us may be required.—E. Cl. U. 
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Preventin'} the Emission of Metallic Vapours, Com¬ 
pounds of Metals, Sulphur Dioxide, or other Vapours 
Jrom the Chimneys and Flues of Chemical, Metal- 
liirijicul, or other Works. E. II. Cook. Eng. 1’nt. 
77:ll, May 15, IS84. 

Tins invention consists in the use (if sulphuretted hydro¬ 
gen, alkaline sulphides, and mixtures of these for pre¬ 
venting the vapours given oil' from furnaces leaving the 
stacks, and thus getting into the atmosphcic. The sul¬ 
phur compounds arc produced from alkali waste, and 
the modes of treating the waste arc as follows: 1st, The 
substance is moistened with water, and air or steam 
blown through the mass. The gases escaping at the 
outlet are thus charged with sulphur compounds, and 
being brought'iuto contact with the gases or vapours 
given (dl‘ from furnaces, chemical changes occur, result¬ 
ing in the deposition of the metals present as sulphides, 
and also in the decomposition of the sulphur dioxide, 
sulphur being deposited, -ml, The waste having been 
mixed with water, cloths are steeped in it, and these 
are suspended in the tines, etc., when similar changes 
will occur as before. Hrd, The waste is mixed with 
water, and the gases and vapours from furnaces are 
made to come into contact with the mass.—S. 11. 


Ail Improved Preparation of Carbon, Adapted Espe¬ 
cially for Electrical and Filterin'/ Purposes. S. J. 
Coxeter and II. Nclimer. Eng. I hit. May 22, 1SS4. 
C.UtnoN and peroxide of manganese, or any other sub¬ 
stance capable of giving oil' oxygen, is mixed with sili¬ 
cate of potash or soda, so that the compound forms a 
pasty mass. After drying, it is immersed in a solution 
of an ammonium salt, or chlorido of metals, or in any 
acid that will have the eljeet of decomposing the alkaline 
silicate, so that the silica lie precipitated intimately 
amongst the particles of the earhon, and the other sub¬ 
stances employed. The mass is then boiled in water, 
which dissolves out everything but carbon, peroxide of 
manganese, and silica. After this it is dried and lit for 
use, especially for elements in electrical batteries. The 
inventors term their linishcd product “.Silico-earbon.” 

-S. 11. 


Improvements in the. Purification of Water. W. 
Anderson. Eng. I’at. 5-ltlli, November 2,‘t, ISSil 
(Amended Specification dated May 211, 1SS-I). 

'flits invention relates to the treatment of water by 
means of spoimy iron. According to the method a’t 
iresent adopted, the purifying material is arranged in 
ayers, ns in an ordinary lilter bed, the disadvantages of 
this system being that the siiongy iron, when used with 
bad water, becomes covered with slime and caked into 
lumps, that it has to be disturbed ami cleaned from time 
to time, and that, “the process of purification by perco¬ 
lation being very slow, large areas of tillers are required, 
and a heavy capital expenditure in the purifying mate¬ 
rial." The inventor proposes to place the spongy iron 
in a revolving vessel, mounted upon hollow trunnions, 
which serve as the inlet and outlet for the water. The 
vessel referred to is not nearly filled with the spongy 
iron, tho particles of which must be free to be carried 
up on to shelves or ledges within the vessel, and to fall 
again through the water, fresh surfaces being in this 
way constantly exposed. The water operated upon 
llows continuously through the revolving vessel. 

_ —E. 0. C. 


Apparatus for Disinfectin'rj Ilinjs and other Fibrous 
Materials. ,S. \V. l’nrkor ami 11. Itlackniau, New 
York. Eng. Pat. JU,. r >:i!l, December Mi, JSS-I. 
Arriiltiuxc; to this invention, rags and other fibrous 
materials may be disinfected while in the bale or 
package, and liquid or gaseous disinfectants can bo 
caused to penetrate ami permeate tho mass of the 
bale in uvory direction. Thu disinfecting chamber 

in which tho operation is to bo earned out, is 
furnished with a series of live or moro rotary, tubu¬ 
lar, perforated screws, which, by means of suitable 
gearing eminccted with them, and also with a ear 


upon which each hale in succession is brought into 
the chamber for'treatment, ore caused to penetrate the 
bale to the distance of their full lengths. The hollow 
interiors of these perforated screws are connected with a 
separate chamber or receptacle, into which is forced in 
any desired way a disinfectant, cither in tho form of gas 
or liquid. The disinfectant employed passes through 
the hollow screws and perforations therein, and per¬ 
meates the whole mass of flic bnle of mgs, etc. 'When 
the bale lias been subjected for a siilliciently long time 
to the action of the disinfectant, a stream of pure air can 
be forced through the screws to drive all noxious gases 
from the interior of the halo and surrounding chamber. 
Immediately above the disinfecting chnuibcr is a tank 
containing a disinfecting liquid, through which all gases 
and vapours must pass before escaping into the air. 
Each bale, after having undergone the purifying process, 
can be withdrawn from the chamber by shifting the 
driving belts, and so reversing the direction of the rota¬ 
tion of the driving gear connected with the tubular 
screws and ear already referred to.— E. G, C. 


XIX—PAPER, PASTEBOARD, Etc. 

Improvements in Pleaching Paper Pid/i. J. II. Johnson, 

Middlesex. From Jean llaptiste Fussy, France. Eng. 

Pat. 7511, May SI, 1SS4. 

IIlTIlKKTO the bleaching of materials for paper-making, 
ami the bleaching of other materials, has been ellecled by 
immersion in baths of dillerent kinds, whereby there 
results a considerable loss of the bleaching agents, owing 
to the large quantities required for immersing the 
materials. This invention lues for its object to effect 
economy in the cost of bleaching by reason of the smnll 
quantities of blenching agent required, and also to save 
time, “owing to the rapidity with which the process cun 
lie performed by applying the decolourising or blenching 
agents in a nascent condition.” 

The blenching is to be elleeted by acting on the 
materials to be bleached with the solution of tho bleach¬ 
ing agent in the form of spiny, which limy be produced 
by the nelion of steam or compressed air. 11 is proposed 
to employ for this purpose an apparatus similar to 
“ Kiirting’s Pulveriser," but constructed as described in 
the. drawings accompanying the specification, which 
should be consulted for details. 

“This system of bleaching cun be readily applied by 
utilising the apparatus ordinarily employed in paper- 
mills, and requires no special skill or trainin'' on the part 
of the workmen. The elleet produced on thu nmlerials 
is permanent; and paper pulp, usually very dillieult to 
blench, can be bleached with rapidity, the operation 
lasting from a few minutes to n few hours, according to 
the nature of the materials. Pulp which, owing to the 
chemical nature of the colour or the mechanical condition 
of the materials (e.g., wood pulp), hitherto could not be 
blenched in u practically available mamicr, can ho 
successfully treated by means of this piece s; and facility 
is also given for obtaining an absolutely regular ami 
uniform blenching, to any desired tint or degree, ns tho 
chemical mid nicciiiuiica) action can he arrested lit miv 
desired stage.” Inventor may uso us a menus of pul¬ 
verising any other chemical or mechanical agent; and 
any bleaching agent may bo employed. A saving of 
(50% in bleaching powder is claimed by the patentee. 


Improvements in the Manufacture and Subsequent Treat¬ 
ment oj Sensitive Paper fur Copying Drmeinys, Docu¬ 
ments written an one Side, and the. like, by Photography 
11. ,1. .Slmwcross. Eng. Put. 8771, 1SS-I. 

Tills invention has for its object the obtaining of exact 
copies of line drawings or photographs on siilliciently 
translucent paper in black lines, or in somo eases of 
coloured lines, on u white surface, mid consists in spread¬ 
ing mi llie surface of the paper two chemicals, one of 
them very sensitive to light, and both capable, when com¬ 
bined, of colouring the paper. Tho inventor uses, for the 
sensitive solution, u mixture of per-chloridc of iron, 
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gelatine, ferric snlplmte, sodium chloride mid tartaric 
acid; for the developing material, powdered tannic acid. 
The surface of the paper is first covered with the sensitive 
solution, thoroughly dried, mid the developing material 
is then rubbed or pressed in. In using paper prepared in 
this way, the tracing must be laid over the sensitive 
surface and exposed to light in a glass frame. After 
some time the paper is taken out, laid 011 the surface of 
water, wetted on both sides, well washed and dried, 
when it will contain an exact copy of the original tracing. 
If a deep blue be required, fcrrocy.nnide of potash can be 
used instead of tannic acid ; if a deep red be required 
potassium thiocyanate may take its place j catechu will 
give a green.—S. if. 


Improvements in Treating Vegetable Substances in order 
to obtain Fibrous Materials for Textile Purposes, ami 
Pulp for Making Paper, and for other Useful Ajiplicit- 
tions. Thomas Graham Young mid John Pettigrew, 
jun. Eng. Pat. 14,735, Novembers, 1SS4. 

Tim process consists in treating wood or other vegetable 
substances with a 20 per cent, solution of nitrous acid, 
preferably at a boiling temperature. The disintegrated 
wood is then washed and treated witli a solution of 
caustic soda or other alkali or alkaline earth, with or 
without pressure. The pulp, after washing, can then be 
blenched in the ordinary way. The oxides of nitrogen 
produced in the lirst part of the process can he recovered 
by leading them into a tower, where they are acted upon 
by air nml steam.—E. J. ]!. 


Improvements m Treating Vegetable Substances in 
order to obtain Pulp for Making Paper, and for other 
Useful Applications. Thomas Graham Young and 
John Pettigrew, jun. Eng. Put. 14,OSS, November 
14, 18S4. 

Tuts process is similar to the above, nitric acid or nitric 
acid containing nitrous acid being substituted for the 
nitrous acid.—E. J. li. 


XX.—FINE CHEMICALS, ALKALOIDS, ESSENCES 
AND EXTRACTS. 


Oil Derivates of </>- cmnylquinixine. S. Haller. Her. 
1.8, too. 

i IIH derivatives of ciimylquiiiiziiic can be prepared in the 
same manner as Knurr a quiniziues [Her. xvi. 2597, and 
xvii. 540 and 2032), with which they also agree as 
regards reactions and properties. The constitution of the 
compounds belonging to this group can he represented, 
thus:— 



The most characteristic compound is ^-cumyldiiuethyl- 
Oxyquinizinc ( <l> •cumylnntipyrine) obtained by heating 
in a sealed tube i •eumylmothylo.xyquiniziuo with 
methyl iodide and methyl alcohol, from four to live hours, 
at 100° C. Its reactions arc very peculiar. Its aqueous 
solution is coloured red with iron peiohloride. Nitrous acid 
produces a bluish green colouration, owing to the forma¬ 
tion of isonitroso- f -cumvlantipyrine. i t dissolves with 
a deop red colour, in cold concentrated nitricncid, which 
contains no nitrous acid. On adding water the intro- 
derivative is soparuted ns a pink crystalline mass.—S. II. 


Brucine. O. de Cnninck. Conipt, ltend. 99, 107. 
ON fractionating the distillate obtained by heating 
cinchonine or brucine with potnsli, totrnhydroquinolino 
is formed. It is an oil of high refractive power, nml 
possesses the smell of quinoline and intlol. Tctmhydro- 


qninolino is, therefore, present in the molecule, both of 
cinchonine and brucine.—J. 11. C. 


Improvements in the Manufacture of Salicylic Acid. 

W. Lloyd Wise. From Chemischo Fabrilc vormals. 

Hofmann and Sclioetensaek, Ludwigsimfen. Eng. Pat. 

3723, November 19, 18S4. 

CllI.OltO-CAItliONic acid (carbonyl chloride or phosgene 
gas) is passed into a dry-heated powdered mixture 
of 30gs. phenol nml 40gs. caustic soda, which is 
agitated mechanically, and heated gradually from 140° C. 
to 200° C. The operation is continued till 90 per 
cent, of the phenol lias been converted. The residue 
is dissolved in water, boated with acid, the phenol driven 
off by steam, and the salicylic acid precipitated from the 
sodium salicylate in the usual way. The claim is for 
causing ehloro-carhonic ncid (carbonyl chloride) to net as 
above slated upon dry powdered heated mixture of 
phenol nml an alkali. 


XXL—EXPLOSIVES, MATCHES, Eto. 

The Iicmovcd of Erections by means of Dynamite. Dingl. 
l’olyt, J. 254, 450. 

The plan adopted and found successful at Aszod for 
the removal of 11 chimney shaft by means of dynamite 
is described in MiUhciluugen Tiber Gcgcnstdndc des 



Artillcric- nml Gcnicwcscns, 1SS4, p. 215. In Fig. 1 the 
details of construction of the shaft are shown ; the height 
was 59'Gm. At a height of Gin. above the ground a 
wedge-shaped hole, lm. high at its widest end, 0 - 20m. at 


n 



u 


its small end, was blasted out, and the chimney fell 
towards tho sido in which this cavity was mndo. In Figs. 
2 and 3 the position of tho bore-holes is shown, and the 
following table gives the amount of dynamite No, 2 
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I splints require to ho moved about. In the machine 
pntented the arrangement is such that the splints, in the 
| usual carrying frame suspended on an endless hand, are 
i led over and pressed by means of a spring upon three or 
! more drums or cylinders dipping into the composition, 
which, by the revolution of the cylinders, is brought to 


The charges in the holes (!, 10, 11 were made sulliciently 
heavy to cut through the brickwork ; the shots of group 
IV. effected the final displacement, being fired simul¬ 
taneously. The work occupied in all three days, and 




the ends of the splints. The heads are obtained round 
ami uniform by placing the cylinders at an angle with the 
line of motion of the carrying frame; the composition is 

it .....oinal 4 nd innnnt m’tlnH of tlir> tillJUmiflC 


improvementx in MtiMi-iimkiiir/ Muc/iincn/. Ring!. 
I’olyl. J, 255; 2:i0. 

A .MAL'IU.NU to obviate the necessity for hand-labour in 
the dipping or heading of matches has been patented by 




modification of that devised by the same for the purpose 
of tilling the frames with oval, round, and quadratic 
splints. "The box K (l’igs. ft and (i) is divided into a num¬ 
ber of compartments, and rests upon tbe tube-box K,, 
niton the top 0 of which the splints rest. This top O has 
perforations corresponding in position with the tubes of 








oirn 



Holmstrb'm (Gor. Pat. .No. 25.78S, June 30, 1883), To 
obtain good heads it is not sulliciont simply to dip the 
ends of the splints into tho melted composition, but the 


Kj, and shaped as shown in Fig. 3, tho third form boing 
found most advantageous. Tho greater dininolcr of these 
openings is parallel to tho laths ],. Tho tubes of K| aro 
filled by shaking tho box K, tho perforated slido Is is 
brought into such position that tho splints from Ki fall 
through tho perforations, then through the grid It with 
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narrow openings parallel with L, pass tlirough a second 
grid H |p the openings of which are at riglit angles with 
those of it, and hy this guiding arrangement can bo easily 
and correctly placed between the laths of the carrier, 
their ends resting in the grooves of 1\ If the boxes K 
and K,, together with the slide S 1 and the grid It,, he 
lifted up, the carrying frame may be tightened up in the 
usual manner and removed from the machine. The sur¬ 
face of the Carrier has the appearance shown in Fig. 4. 
To facilitate the opening and closing of 1C and 1C,, and 



the shaking of 1C, there are two lovers (Figs. I and 2) 
on either side of the machine, turning around a fixed axis 
0, provided with counterweights 0 and connected at the 
other end hy M. The boxes also turn round 0, and rest¬ 
ing upon M, arc moved by the levers. l!.v means of a 
bolt I) fixed in position by the bent lever AY, the cross¬ 
bar M can he held down, and the boxes 1C and 1C, being 
rendered independent of the weights G.can then be readily 
shaken.—A\ r . D. 15. _ 

Improvements in the Manufacture and Application of 
Explosive Substances. Dingl. Polyt. J. 255, 518. 

A DETAILED description, with illustrations, is here 
given of Lauer’s improvements in his apparatus for sub¬ 



marine blasting with uncoiilined ebargos (Ger. Pat. 
30,242, May 0, 1884 ; see also Journ, Soc. Chan, lml, 
iii. [3], l'J3). 


Eallabcno prepares a plastic dynamite named lignite 
hy absorbing from SO. to S5 parts of nitroglycerin with 
from 20 to lii purls of a nitrocellulose obtained by the 
nitration of wood-llour. The apparatus shown in the 
figure is employed for the nitration of the wood. The 
vessel A is lined with lead, and has a false bottom con¬ 
sisting of two perforated plates, c and 6, between which 
there is a layer of gun-cotton. The nitration acids, con¬ 
sisting of G2 parts of nitric and 142 parts of sulphuric 
acid, are introduced into A, d being closed, tho wood- 
flour immersed therein, the lid a screwed down by ;/ to 
form by aid of the washer an air-tight covering, and after 
a short space of time d opened and about .00 per cent, 
of the mixed acids expelled by the introduction of air 
at 2 atmospheres’ pressure at/. After a short digestion 
the acids are squeezed out as far as possible by the press 
a h, and the nitrated pulp washed with water. It is to 
be noted that no arrangement for cooling is applied. 

The Societe Anonymc dcs Poudrcs ct Dynamites 
proceed according to l.anfrey and Kenard's patent in the 
manufacture of a dynamite with active absorbent, named 
Pnleinc. Five qualifies, A to E, are issued, of which A 
contains 10 to fiO per cent, of nitroglycerine, and 00 to fit} 
per cent, of nitrated straw. A is said to be about }„ 15 
about i, and C slightly more powerful than ordinary 75 
per cent. Kieselguhr dynamite. 

Dolliak contributes his observations upon the proper¬ 
ties of straw nitrocellulose (nitrated straw), ltye straw 
boiled lii hours in a 1-2 per cent, solution of soda was 
nitrated and washed. The product mailed together, 
possessed a brownish yellow colour, contained 11'07 per 
cent, of nitrogen, and when gradually heated Hashed at 
a temperature of 177’. Exposed to a current of dry air 
at GO", signs of decomposition were evident in three 
minutes. 

Guttmann contributes a report upon the explosives 
manufactured in tho Aiistro-Jlungarian Empire. The 
following is a list of all the blnstiug compounds at present 
manufactured,and with the exception of No. 11 the compo¬ 
sition of each is given in the onginnl paper :—(1) lllack 
gunpowder, (2) diorrexin, (3) haloxylin, (4) pctralitc, (5) 
lanite, (0) carboazotinc, (7) n/.otinc, (8) nnudoginc, (it) 
icdcrito, (10) vulcanite, (11) mylinc. In the second 
series arc (I) Nobel’s new dynamite, Nos. 1 to 3; (2) 
white dynamite, Nos. 1 and 2; (3) rhexite, Nos. 1 toil; 
(4) Arlberg dynamite, Nos. 1 to 3. 

Several instances of the spontaneous inflammation of 
sponges employed for the cleansing of vessels which had 
contained nitroglycerin, have recently occurred in 
several factories whero it was tho practice to wash the 
sponges after use in tepid water, then in dilute soda, and 
dry. It is recommended to lay the sponges immediately 
after uso in water, cleansing them ultimately by soaking 
in dilute hot soda solution, wringing out several times, 
and only, after this, to permit them to dry.—AY. D. 15. 


The Manufacture and Application of Kxplnsiue Sub¬ 
stances. Dingl. 1’olyt. J. 255, 337. 

Nohdkni'KLT and Mcurliiig (Ger. I'at. No. 30,078, Aug. 
21, 1SS4) prepare a carbonaceous substance by subjecting 
cotton or wood cellulose, loosely packed in a vessel, to the 
action of a stream of hydrochloric acid gas. The cellu¬ 
lose soon becomes friable, and when the process has been 
curried sullieiuntly far, tho hydrochloric acid gas is 
expelled by passing a stream of air. The carbonaceous 
substance obtained is impregnated with tho requisite 
amounts of sulphur and potassium nitrate, hy treatment 
with solutions of these substances respectively in carbon 
bisulphide and water ; the powder mixture obtained by 
the evaporation of these liquids is manipulated in the 
usual manner. 

Nitro-eompounds for explosive purposes, ono in tho 
solid, the other in tho Hunt condition, are prepared by 
Gilles (Ger. 1 'at. No. 27,1)01), April 14, 1S83) by tho 
nitration of molasses. 'To obtain tho solid compound, 
the mohiBscs, without further preparation, are mixed with 
the nitrating mixture, the whole thrown into water, and 
the precipitate washed first with cold then with wurm 
water. To obtain the liquid compound, the patentee 
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advises the nitration of moist molasses of stieh ultimate 
composition, that the ratio of carbon to oxygen—taking 
the oxygen of the water into account—shall approximate 
2: 3. According to (lilies, the liquid liitro-compound is 
yellow, boils when heated gradually between ISO' and 
•200°, and detonates between 220° and 200’. 



An apparatus for tho preparation of nitroglycerine, 
patented by Scbrocder (tier. Put. No. 20,130, December 
28, 1SS3), presents few novel features. An arrangement, 
by which the glycerine sprayed by means of compressed 



air was introduced at tho bottom of tho nitration vessel, 
was described by Kurtz in 1870. 

Tho following independent analyses of samples, taken 
from tho sumo bulk of a consignment of i I indy's powder, 
point to tho difficulty of properly incorporating tho coal- 
tar pitch with tho ’requisite oxidising salts. One hun¬ 


dred parts of tho powder gave to three analysts widely 
differing results:— 

1. 2. 3. 

Potassium chlorate.45‘50 33‘SO G2'50 

Potassium nitrate .34'38 48'78 25’00 

Coal-tar pitch .20’12 17‘72 12’50 

—W. D. B. 


XXII.—GENERAL ANALYTICAL CHEMISTRY. 

Separation and Estimation of Methyl- inpresenccof Ethyl- 
alcohol. C. de Policy. Dingl. Polyt. J. 254, COO. 

Tim method is based on the different solubilities of the 
oxalic ethers prepared from oxalic acid in presence of 
HCl—methyloxalate being easily soluble, ethyloxnlnte 
difficultly soluble in water; further, on the insolubility 
of the amide in water, formed by the notion of ammonia 
upon the ethers.—J. B. C. 


Quantitative Determination of Phosphoric Acid in 

Superphosphates. C. Mohr. Zcits. Anal. Chcni. 23, 

487. 

The author linds that the method for directly' determin¬ 
ing the amount of soluble phosphate in commercial 
“supers" by the ammonium citrate method does not 
give exact results if the citrate solution is precipitated at 
once by magnesia mixture, a considerable quantity of 
phosphoric acid remaining in solution. 

The new method is as follows : ogrin. of the super¬ 
phosphate, or artificial manure, is treated in a mortar 
with hot water, and filtered into a J-litro llnsk. After 
extracting three times in this way the insoluble portion 
is collected in n llnsk, and digested with 25eo. of nn 
alkaline solution of ammonium citrate for one hour at 
00-70“. The alkaline solution is iiltered into the first 
portion, washed, and lilled to the mark. If not acid, it 
should be previously acidified slightly with nitric acid. 

To 10 to 20ee. of this solution an equal volume of 
fuming nitric acid is added, and a large excess of 
molybdate solution. The whole is digested an hour at 
85° on the sand-bath. After cooling, it is filtered, the 
yellow residue dissolved in ammonia, again filtered, and 
’precipitated with magnesia mixture. Tho preeipituto is 
either weighed or titrated with uranium solution. The 
results of analyses by this method agree well with those 
1 calculated by difference— i.c., by subtracting the phos- 
I pliorie left undissolveil in ammoniumcitrute from the total 
phosphoric acid in the sample—whoreas the numbers 
obtained by the old direct method are in every case about 
two per cent, too low. 

Another advantage of this method is that it can bo 
employed in the case of all manures in which magnesia 
is present.—J. B. C. _ 

Precipitation of Mamjancsc with ltromine. C. llollhof. 
/.cits. Anal. Chcni. 23, 41)1. 

Till-: author's method of precipitating manganese with 
hroiniiio in presence of ammonia and ammonium chloride 
is a modification of that of Wolff [Xeitsehr. 22, 520). 
It is as follows : If iron be present, it is first, precipitated 
with nimmminm carbonate, and the filtrate acidified. 
'The solution is then diluted, so that about ldgrm. of 
Mu is contained in i litre of liquid. Bromine is 
gradually milled in tho cold, until the solution is dis¬ 
tinctly red. A largo excess of concentrated ammonia is 
added, when the peroxide at once falls down. The solu¬ 
tion is heated ami filtered. The filtration is dono by tho 
pump, and tho dump filter transferred to a platinum 
crucible, dried, anil ignited. If only Vo is present tho 
operation is a simple one. With small quantities of 
IhiO, (JaO, and MgO, tho method gives good results. 
UuO, CuO, and ZnO may be previously eliminated. Ill 
presonco of the alkaline earths, poroxido of niangniicso 
1 carries down a quantity of these oxides, as also of tho 
1 alkalis, CuO, ZnO, and MgO. This error may be partly 
I avoided by re-dissolving the preeipituto in liCI, and pru- 
Icipitating’with (NIIJjCOj ; but tho separation is uot 
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complete, especially when large quantities of CaO arc 
present. 

When, however, NH 4 C1 is added, and after precipita¬ 
tion, the solution heated, these oxides, if present, arc 
re-dissolved as double chlorides. ZnO and llaU arc host 
separated first. CuO may he determined in the filtrate 
from MnO,. If relatively large quantities of CaO and 
MgO are present, it is necessary to re-dissolve the first 
precipitate in dilute nitric acid, with n slight excess of 
formic or oxalic acid to prevent reduction. The excess 
of organic acid is then destroyed by the addition of a 
crystal of KC10 3 , and the solution concentrated. liy a 
further addition of 1CC10 3 the manganese is completely 
precipitated ns MnO..—.1. 15. C. 


Fusion llcwjenl for Silicates. C. llolthof.. Zeits. Anal. 
Chcm. 23, 49S. 

TlIK author recommends sodium bicarbonate, 12-15 parts 
of which are used with the lincly-pulverised silicate, a 
portion being placed at the bottom of the crucible and 
another portion mixed with the silicate. The crucible is 
then heated below fusion heat for a short time, and finally 
the mass Is allowed to fuse quietly.—.1. II. C. 


Substitute for Calcium Chloride Tube. S. Schmitz. 
Zeits. Anal. Chcm. 23, 515. 


ganntc and glycerine equally unsatisfactory results were 
obtained. With oxalic acid and strong alkaline perman¬ 
ganate solution J Uo", normal, containing 40grm. of KHO 
to the litre, after twenty-four hours before titrating back, 
2 out of 0 experiments were near the truth. The best 
results were those obtained when twice the theoretical 
quantity of permanganate had been employed. Thu 
oxalic acid solutions used for titrating permanganate 
should be freshly prepared, as the author finds that 
ccntinormal acid loses 15 percent, of its strength in one 
week, when exposed to dilliised daylight. Normal 
solutions will keep in the dark if stored in full bottles. 
Ccntinormal solutions, even in the dark, lose strength 
after a few weeks. The addition of lOgrm. of boracic 
acid per litre prevents the decomposition of the oxalic 
acid, and does not impair its value for titrating purposes. 
It is best, therefore, to keep decinornial acid containing 
1 per cent, of boracic acid, and dilute it as required. 

—S. It. 

Funnel fur Fillration in Absence oj Air. F. Allilin, 
Zeits. Anal. Chum. 23, 517. 

Tins arrangement, of the apparatus is given in the 
diagram. The funnel has n cylindrical rim I-2cm. high, 
covered with a lid provided in the centre* with a neck, 
i Into this tils a cork and bent glass tube. The funnel is 
fitted into a tiller Husk, which Inis a side tube, lly con- 


TlIE construction of the apparatus is shown in the 
diagram. At b a piece of platinum gauze is placed, upon 
which rests a stick of glacial phosphoric acid. The limb 
d contains strong sulimuric acid, and is furnished with 
an nrraiigcmcnt similar to that of Schruttcr’s desiccator 



the tuim are closed by hollow ground stoppers, smeared 
with a solution of gutta-percha in heavy petroleum. 
The stopper at c is furnished with a conical tube //, which 
prevents bubbles of sulphuric acid being carried away. 
The bulb e retains any liquefied phosphoric acid.—<1. 11. C. 


Titrations with Potassium Pcnnamjanatc Solution. W. 

I.enz. Zeits. Ana). Chcm. 24, 34-41. 

1 ’ K11M A X a A X A T E solution, when used for estimating 
organic substances in water, is unt rust worthy, since only 
those bodies which are very easily oxidised arc com¬ 
pletely burnt up to carbonic acid. With grape sugar, 
great discrepancies were noticed ; the greater the excess 
of permanganate, the greater the amount used, hi no 
case, however, was the theoretical quantity of peruiau- 
gauatu reduced, although about live times the calculated 
quantity was added. The experiments were repeated 
by varying the amount of grape sugar added ton constant 
quantity of permanganate solution, ami then boiling for 
ten niiuutes.but with similar discordant results. With 
glycerine tlio experiments yielded results still further 
from the truth. Tho grape sugnr never used more than 
51 pur cent, of the theoretical quantity of permanganate, 
and the glycerol (glycerine) never more than 34 per cent, 
under like conditions. The permanganate process is, 
therefore, useless for either absolute or relative estima¬ 
tions of organic matter. With dcciitorniul pcrmiiu- 



necting the tube of the funnel with that of the Husk by 
a piece of indiarubber tubing, the exterior air is excluded. 
In case a particular gas is required, the funnel is then 
provided with a double-bored cork. Through one open¬ 
ing the gas is introduced, and it passes out by the 
other, a connection being made with the filter flask as 
before.—.1. Jl. C. 


Method fur Kstimutintj jXitric Acid Volifmctricullif, 
A. l.ongi. Zeits. Ann!. Chcm. 24, 23-20. 

Stax .sol's salts destroy the blue colour produced by 
dipheiiylamiuo in solutions of nitric acid. The stannous 
solution employed is made by dissolving 40grm. of 
potassium stannous siilplmtu (Alarignac) in SOOce. of 
water, then adding an equal volume of dilute sulphuric 
acid, and a little concentrated hydrochloric acid. Tho 
solution is then titrated, ami diluted with weak 
sulphuric acid, till dccinoruml. The accuracy of the 
method depends on the amount of sulphuric acid present. 
From numerous experiments, tho author shows that 
when 3*5 volumes of concentrated sulphuric acid are added 
to each volunio of the solution to be tested before titrat¬ 
ing, the method is quite accurate. Large quantities of 
ferric salts prevent the application of this method. 
Concentrated solutions of nitrates should be diluted with 
water before adding the concentrated sulphuric acid, and 
in-all cases the mixture should he cooled before adding 
tho diphcnyhimiuc solution.— S. lb 


A Thermostat of Simple Construction which can also 
be used as a Jlcr/istcriia/ Thermometer, li. 11. yon 
Daumhauer. Zeits. Anal. Chum. 24, 42-40. 

An ordinary glass cylinder A is connected with a cork, 
or, better, fused lo a narrower glass tube 11 open at both 
ends, but drawn out at tho lower extremity. To the 
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upper end a brass knee-piece is cemented. A round hole 
is bored in this brnss piece immediately above the tube 
11, so as to allow of the passage of a long graduated tube 
C into it. The tube C lits air-tight by means of a wcll- 
grcascd leather washer, but can be raised or lowered to 
any desired height. The gas passes through this tube, 
and is shut oll'all but from a small hole in its side about 
Hern, from its lower end by the rising of the mercury in 
the tube ii from the expansion of the air in the glass 
cylinder. The instrument is graduated by lirst removing 
liic tube C, and immersing it in a bath at the maximum 
temperature for which it is required, and then whilst hot 
tilling the tube 1$ with sufficient mercury to prevent air 
being drawn into the air chamber on cooling. The tube 
C and the brass piece are next connected, and the gas 
passes in from the upper end of C, and out from the 
brass piece by the indinrubber tube Z. On gently 
henting, the mercury rises in the tube It, and nearly shuts 
off the gas from time to time as the tube 0 is raised, tbc 
division on the scale coinciding with the mark m at the 
different temperatures being noted, h'ig. 2 shows how a 
line adjustment can be adapted to the instrument in 
cases where small changes of temperature are important. 
In most cases, however, the regulation by hand is all 
that is needed. To make the instrument self-record the 
maximum temperature, a small plug of imliarubbcr is 
placed in the lower end of tube II which, whilst allowing 



Fig. 1. Fig. 2. 


the mercury to rise freely oh the temperature increases, 
prevents its return, i he uibo U, which is (lion connected 
by a pul ley with a counterpoise, rises with the mercury, 
ho Hint the liniil position of the sculo iiivcs the maximum 
temperature reached.— S. It. 


1 cut for Citric Aciit. (J. Maun. Zoils, Anal. Cliciii. 

24, 201. 

ClTltfU acid mixed with glycerol and evaporated to 
dryness at a low temperature, yields a porous light 
yellow mass which becomes hard and brittle on cooling ; 


but if treated whilst warm with water, becomes trails 
parent, and has the appearance of swollen-up gelatin. 
The product is scarcely dissolved by water, ether and 
alcohol, but readily by alkalis on warming, and is 
acted upon by concentrated sulphuric acid. The alkaline 
solution, when concentrated, becomes pale green after 
some days. If the excess of ammonia bo removed from 
the original solution and hydrogen peroxide be added, 
the green is produced at once. Fuming nitric acid gives 
also n green colour, which changes to a blue on warming. 
When using these reactions as a test for citric acid, the 
proportion of 1 part of crystallised citric acid to •(> or ’5 of 
glycerol iB found to be the best. Tartaric and malic 
acids give no similar reactions.—S. It. 


Soap Analysis. A. Gawalovski. Zcits. Anal. Clicm. 
24, 219. 

In estimating the fatty acids, the author decomposes with 
sulphuric acid, transfers to a folded filter, washes and 
shakes the filtrate and wash-water with light petroleum, 
separates, and then evaporates the petroleum portion; 
next he dissolves the fatty acids on the filter with light 
petroleum, and mixes with the lirst portion of tho fatty 
acids before finally drying and weighing. The tiltcr 
need not be dried before dissolving the acids in tlic light 
petroleum.—S. It. _ 


Apparatus for Filterin'! and Dryinr/ very O.vidisable 
1‘rccipitatcs. W. liachineyer. Zeits. Anal. Clicm. 
24, 59-01. 

Till-: apparatus is shown in the accompanying ligmre, 
and is constructed of glass with the exception of the 
cover C, which is of brass. The tuber/, which is connected 
with the brass tube «i by iho cork/, is bent over and 
unites with a small llnsk containing' the precipitntu. 
This small Mask hns n cork with threo boles, one for the 
tube < 7 , a second for a glass funnel, and the third for a 
tube connecting with a gas generating apparatus. When 



all connections are found to bo air-tight tholubo c is 
connected with a water pump and tho cock c is opened, 
tho precipitate is drawn over by lowering tho tube ff 
into tho precipitate in tho Husk as soon as the apparatus 
is tilled with tho iudiUbrculgus. Tho precipituto collects 
on tho funnel d, mid distilled water can bo drawn oyer 
to wash the prccipitato there, by pouring down tho 
funnel in the small flask, liy opening the tap d instead 
of c, tho filtration can proceed more slowly, and this tup 
is also useful with very muddy precipitates. To dry the 
precipitate the cork k is replaced by another without mi 
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opening, the glass tubo <j is fused oil', and the upper part 
It of the apparatus removed from the lower part A, and 
transferred afterwards to a drying oven.— S. It. 


A New Separation of Nickel and Cobalt. St. Uinski and 
G. von Knorre. Her. 18, 000. 

IF nn nlcoholicor acetic acid solution ofnitroso-^-najilitliol 
be treated with a neutral or hydrochloric solution of 
cobalt, a bulky purple precipitate is obtained, which 
resists all action of alkalis, acids, oxidation or reduction. 
The precipitate is cobalti-nitroso-/3 naphtliol 

[C w II 0 O(NO)LCo. 

If a solution of nitroso /3-nnplilhnl, in 50% acetic acid, or 
nn nqueous solution of nitroso-/2-nnplithol sodium, be 
treated with a solution of a nickel salt, a brownish- 
yellow prcciiiitate is produced, which is slightly soluble 
in water am! alcohol. Hydrochloric and sulphuric acids 
deprive it very easily of its metal, leaving behind 
nitroso/S-naphtliol, which remains in solution if siilU- 
cient acetic acid is present. If, therefore, an acetic 
acid solution of nitroso-S-naphtlml lie treated with little 
hydrochloric acid, and then with the solution of a nickel 
salt, no precipitate is produced. On these reactions 
the following method of separating cobalt from nickel 
compounds is based : —The solution containing these 
metals, as snlphates or chlorides, is treated with a few 
cc. of hydrochloric acid. The liquid is warmed, and a 
hot solution of nitroso-p-naphthol in 50% acetic ncid is 
added in excess. The precipitate is allowed to settle, 
and after cooling the supernatant liquid is examined 
whether it gives a turbidity with a new addition of 
nitroso./i-najihthol solution.* If the precipitation is 
complete, the precipitate is filtered, alter some hours' 
standing, and washed at first with cold, then with warm 
12% hydrochloric acid, until all nickel is removed, and 
at last with hot water. The filter is allowed to dry, 
and a few grammes of pure crystallised oxalic ncid are 
added to it. It is then slowly burned in a tared Rose 
crucible, and the residue ignited in an atmosphere of 
hydrogen, when pure metallic cobalt is obtained. In 
the filtrate from the cobalt precipitate, after evaporating 
the bulk of acetic acid, the nickel can he quantitatively 
separated by the addition of potassium hydrate. Hut 
it is preferable to precipitate in a measured portion of 
the solution both cobalt and nickel, and, after reducing 
them in a hydrogen current, to weigh the metals. In 
another portion, the weight of cobalt is determined by 
the process as mentioned above, and the amount of 
nickel can then be estimated by difference. The 
authors give the results of several analyses, which 
prove the method very trustworthy indeed. It is also 
shown that fhe reaction is far more sensitive than Port- 
mail’s process with potassium nitrite and acetic acid. 
Small quantities of cobalt can lie determined very ac¬ 
curately when mixed with large quantities of nickel., 

-II. 

A New Method of Kslinmtimj Ni(ror/cn, of Ucucral 
Application. Carl Arnold. Her. 19, SOU. 

Till-: author proposes the following method of estimat¬ 
ing nitrogen in inorganic and organic substances, with 
which he has obtained very accurate results with ni¬ 
trates, nitro compounds, azo-compounds, nmido-com- 
pottnds, etc. The method is based on the methods 
which have been already proposed by Taiiim-Guyard 
(combustion with a mixture of soda-lime and sodium- 
hyposulphito), and by ltutlle (combustion with a 
mixture of soda-lime, sodium-hyposulphite, carbon mid 
sulphur), hut which do not give good results with all 
substances. It consists in heating the substance with n 
mixture composed of equal parts of soda-lime, Kodiiim- 
hyposulphitc, ami sodiiim-formintc, the operation being 
performed like an ordinary soda-lime estimation. The 
combust ion tubo is charged with 12 to 15cm. of the 
mixture and substance, 15 to 20cm. of the mixture 
alone, ami 5 to 10cm. of. soda-lime, anil heated to a 
moderate red heat. The operation should last about 
an hour, ami at the tcrniiiiatiou air is drawn through 
fur live minutes to clear out the lust truces of the am¬ 


monia. In order to obtain good results, it is essential 
that the mixture should be packed tightly into the tubo 
(by tapping it in an upright position) and not lenvo 
a channel along tho top. The proportions of the re¬ 
ducing mixture can be varied considerably, and tho 
sodium hyposulphite can be replaced by 10% of sulphur. 

—A. G. G. 


On a Colour Reaction of some Dikctoncs. Rug. 

Uamberger. Her. 18, 805. 

A few drops of aqueous caustic potash are added to a 
hot alcoholic solution of the diketonc (air being ex¬ 
cluded as far ns possible); if a dull red colouration is pro¬ 
duced, which vanishes on shaking with air, it may be 
concluded that the diketone used lias its two CO groups 
adjacent. The absence of a colouration, however, is 
not a positive proof that the CO groups are not nd- 
jncent.—A. G. G. 


jfteto T500&S. 


Ok Ceiitaik Indications of the Existence of an 
A llotropic Modification ofEi.em enta ry N itko- 
gkn, and on the Synthesis of Ammonia. Ry 
George Stillinoflekt Johnson. London: .1. & 
A. Churchill, 11, New Burlington Street, 1885. 
This is an 8vo volume, houtul in cloth, containing 32 
pages of subject matter. The work is divided into 
four chapters, and is illustrated by three woodcuts. 
The chapters arc headed ns follows Chapter I. 
Historical Mcctro-chemicnl Researches, (i.) Direct 
Synthesis of Ammonia by means of the Silent 
Discharge, (ii.) Observations of MM. Dchdrain 
and Mnquenne, and of MM. F. end A. Tlninard, on tho 
Action of the Silent Discharge upon Water Vapour, 
and upon a Mixture of Nitrogen Gas and Water 
Vapour, (iii.) Action of tho Electric Spark. Chapter 
II. Researches on tho Synthesis of Ammonia from 
the Gas evolved by the action of Heat upon Solutions 
of Ammonium Nitrite. Cbnpter ILL Further Ex¬ 
periments on the Nnture of the Gas produced by 
action of Heat upon Solution of Ammonium Nitrite, 
conducted in 1883. Chnpter IV. Experiments with 
Atmospheric Nitrogen. 

The book contains mainly the subject matter of 
two pnpers published in tho Journal of the Chemical 
Sod el;/ of 1881, as well a-s that of three as yet 
unpublished papers. 

Lessons in Elementary Practical Physics. Ry 
Balfour Stewart, M,A., LL.D., F.R.S., Professor 
of Physics, Victoria University, The Owens College, 
Manchester, and Mr. W. ilaldanc Gee, Demon¬ 
strator and Assistant Lecturer in Physics, Tho 
Owens College. Vol. I. General Physical Pro¬ 
cesses. London : Macmillan it Co., 1885. [All 
rights reserved.] 

Tuts small Rvo volume, bound in red cloth, and 
comprising besides Preface, Tublo of Contents, amt a 
List of Tables, 291 pages of subject matter, is the 
first of three volumes, of which the remaining two, 
yet to follow, will treat respectively of “Electricity 
and Magnetism ” and “ Heat, Light, and Sound.” 

The work is illustrated by 103 wcll-oxccuted wood¬ 
cuts, and the concluding 33 pages of subject matter 
are usefully devoted to an Appoudix, in which tho 
I following items rcccivo attention : A. Oil tho Selec¬ 
tion. Conduct, and Discussion of operations suitable 
fortfie Physical Laboratory. Jl. Centimetre,Gramme, 
! Second (C.G.S.) System of Units. C. Practical 
I Notes. 







